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Q-TROL has demonstrated its ability to reduce by 
31% to 83% the time required to arrive at a reliable 
decision concerning the acceptability of lots inspected 
by random sampling. (Q-TROL is equally effective for 
closed loop process control. ) 

The additional surprise is that no extra personnel are 
required. In fact, personnel may be reduced! 
Inexpensive Q-TROL serves efficiently. It can be con- 
sidered as a substitute for single, multiple, Mil-Std, 
and Dodge-Romig plans. For further details, or a dem- 
onstration, mail coupon below . . . today. 
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This instrument, which has magnifica- 


tions of 80x, 200x and 480x, is designed 
Z F | S S especially for critical examination of 
3 = super-finished surfaces, thickness of 


coatings, changes of surface structures 
due to wear, impact, stress, strain, cor- 


Inf rosion, as well as for the studying 
of polished and etched metallurgical 


specimens. 
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ARTICLES 
The Management of Reliability Programs 
FRANK H. SQUIRES 810:10:419 


The author presents two basic propositions, lists the qualifications 
for a manager, considers the core of the problem, and arrives at a 
conclusion regarding the effective management of reliability pro- 
grams 


Reliability Procurement 
M. R. SELDON 816:40:400 


Today engineers are not so limited by any lack of knowledge of 
statistical techniques, probability theory, or a lack of hardware 
experimentation, but from funding, manpower, time and knowledge 
f other programs. The most needed advances in reliability—as in 
quality control—are in the managerial techniques 


Total Quality Control Through Reliability 
FRANK M. GRYNA, Jr. 813:10:437 


The author describes how Martin-Baltimore has expanded its quality 
control concept into a comprehensive reliability program. Included 
is a discussion of reliability policies, reliability organization, and a 
method of defining a reliability program 

Presentation of Reliability Information 

SAMUEL S. SHAPIRO 840:10;60;70:436 
This article investigates a possible method of presenting the vast 
quantity of reliability information to engineers and managers. This 
method, borrowed from the quality control area, is commonly called 
the Master Control System. 

Status of Reliability Engineering 

LESLIE W. BALL 810:60;70:400 


The author observes that retention of our military superiority de- 
pends upon achieving superior reliability in complex weapon systems 
and that this superiority depends, in turn, upon the ability and 
dedication with which we attack the problem of reliability manage- 
ment methods research 

Operationalism in Quality Control 

E. STAWSKI and J. BIRECKI 112;341:70:437 
The article describes the development of the Quality Engineering 
function at Chrysler’s Mound Road Engine Plant, Detroit, Mich. A 
review of inspection and manufacturing practices revealed that the 
breach which existed between these functions had to be bridged 
by more effective communications 
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Tin Be 


YOU AND YOUR 


' 
RE YOU REALLY READY to move ahead in the 
quality control profession? Even though you have 
spent much time and effort with your personal develop- 
ment, there may well be an important delaying factor 
the search for a suitable replacement for the vacancy 
you will leave behind 


The search for good men and “suitable replacements” 
for them is accelerating at a rate commensurate with 
American technical developments for which they are 
needed. This shortage of suitable men is the enigma of 
ambitious men at the helm of every growing organi- 


ration 


ASQC members are moving forward and upward in 
their organizations. In February, on this page, I noted 
(with pride) that 62 percent of our members now hold 
supervisory or management positions 


This is rood, but we must face the sobering fact 
that our reservoir of technical and professional 
members (the remaining 38 percent of the 
total) is not large enough to supply the need of 
industry and government. This, in the face of 
rocketing industrial and military competition 
abroad 


Another sobering fact Nationa) Bureau of Labor 
Statistics* indicate that on an industry wide basis, there 
are approximately 72 TECHNICIANS for each 100 PRO- 
FESSIONAL personnel. The percentage of our members 
who are inspectors or technicians is very low 


You and I must face the fact that our individual 
forward progress can be speeded by providing a gener- 
ous amount of quality assistance to our potential aides 
and successors. Let us remember that each step upward 
on the pyramid of progress requires that we provide a 
capable base of support at every level. There can be 
no gaps! 


In the quality control and reliability field, ASQC is 


*(NSF 60-62) “Scientific and Technical Personnel in American 
Industry” 


b 
neti dlink 5 


eske 


REPLACEMENT 


so closely related to personal advancement that actives 
Society membership participation has almost invariably 
been closely followed and paralleled by recognition of 
the individual and upgrading by his employers. We 
should not tolerate important inadequacies which deter 
either our Society or our personal program for advance- 
ment 


What can you and I do to provide a pattern of growth 
and desirable service to present and future members? 
Here are a few suggestions: 


@ Induce each member to participate in section growth 
and training activities 


Encourage multi-feature section programs which will 
cover at least one professional and one technical 
(inspector-oriented) subject whenever practical 
Instigate vigorous membership campaigns which will 
provide a balanced base for progress of all elements 
of quality control including the 
Inspector-Technician 
Quality Control and Reliability Engineer 
Process Control Engineer 
Administrator and supervisor 
Each ASQC section must take upon itself the task of 
closing this gap in service to our many types of mem- 
bers by making sure that programs, training sessions, 
and membership efforts are properly planned. Each 
professional member needs to “pitch in” and help 


Through growth of ASQC, let us increase our reservoir 
of technical and professional people, with a view toward 
progress, individually and collectively. Remember these 
aged axioms: 


Every responsibility shirked is a failure to acquire 
strength. 


Insure your progress by insuring the progress of others 


SACL 





The Management 


Of Reliability Programs 


Two Propositions 


The management of reliability 
programs can be studied by con- 
sidering two basic propositions: 

1. Quantitative Reliability is a 

statistical concept 

2. Nothing succeeds unless it is 

managed correctly 

Quantitative reliability is a sta- 
tistical concept. This is the basic 
fact which should be kept in mind 
when the program manager is 
being chosen. 

Reliability is something we have 
long been familiar with, we look 
for it in automobiles, we hope 
it exists in the foundations of the 
houses we buy, women demand 
it from their potential husbands. 
Prompt assurances are given in 
all such cases and although the 
intent may exceed the perform- 
ance it is commonly expected that 
the warmth of the intent will com- 
pensate for a poor performance. 


Reliability Not What it Was 


But reliability as understood in 
these common contexts is not the 
quantitative reliability demanded 
from the manufacturers of missiles 
and space exploration vehicles. 

Quantitative reliability is the 
probability that a product will 
function as and when required in 
certain specified environmental 
conditions. The probability may be 
as high as 99.99 percent but the 
principle of imperfectibility pre- 
vents it from ever being 100 


ASQC LCS Code 810:10:419 
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Two Basic Propositions 


Quantitative Reliability is a Statistical Concept 
Nothing Succeeds Unless it is Managed Correctly 


Qualifications for a Manager 


Technical Familiarity 


Administrative Experience 
Compatibility Between the Individual and the Task 


Core of the Problem 


The Engineer's Reaction 
The Manufacturing Reaction 
The Statistical Reaction 


Our Conclusion 


The Reliability Program will begin with a mathematical 
model and will end with a prediction. The goal will be 
measured statistically and the major steps in the program 
will be valid only as they fit into the statistical plan 


FRANK H. SQUIRES, 


Frank H. Squires & Associates 


Management and Quality Control Consultants 


percent. Even in the limitation 
imposed by the principle of im- 
perfectibility the contrast is 
sharply drawn between reliability 
as we have known it in the past 
and quantitative reliability. The 
one is a “warm” human quality, 
the other a “sterile” statistical fact. 
A 1956 printing of Webster’s New 
Collegiate Dictionary describes 
“reliable” as “fit to be relied upon; 
trustworthy”. There is no higher 
praise than to say that a man is 
trustworthy, but if it were said 
that he was only 99 percent trust- 
worthy he would feel utterly con- 
demned. 


The traditional connotation at- 
taching to the word “reliability” 
is so different from the new con- 
cept of quantitative reliability that 
we ought always to speak of 
“quantitative reliability” when 
that is what we mean, and only 
of “reliability” when we are mod- 
estly enumerating our virtues or 
referring to other equally quali- 
tative areas where statistics are 
not welcome. 


Reliability of the Bonhomme Richard 


The reliability of chariots, wind- 
jammers. submarines and air- 
planes before Korea was the cour- 
age and fortitude of their human 
occupants. Nobody asked what the 
quantitative reliability of the 
hardware was because history had 
provided a thousand examples of 
the ability of charioteers, sailors 
and airmen to gain their objec- 
tives even when the hardware 


Los Angeles, California 


had suffered serious deterioration. 
John Paul Jones and the crippled 
Bonhomme Richard is a popular 
example. 

The distinction between tradi- 
tional reliability and quantitative 
reliability has been stressed be- 
cause no reliability program can 
be effectively planned and suc- 
cessfully concluded except in co- 
operation with individuals who 
are both familiar with and in sym- 
pathy with the statistical aspects 
of the problem. 


What They Say About Reliability 


Many support the position that 
quantitative reliability is a sta- 
tistical concept: 

In the November, 1957 issue 
of Industrial Quality Control, 
W. R. Davison of Phillips 
Petroleum Co., in “Latent 
Reliability,” emphasizes that 
reliability is a statistical con- 
cept and that it can only be 
thought of and expressed in 
statistical terms. The work of 
Robert Lusser, late of Red- 
stone Arsenal, Huntsville, 
Ala., is well known. He has 
constantly urged that engi- 
neers engaged in missile re- 
search and development 
should have enough statistics 
to see the problem of reliabil- 
ity statistically, and to en- 
courage them to approach its 
solution from this position. 


Karl G. McCready, Analysis 
Section, Northrop Aircraft, 





writing in the September, 
1957 issue of Western Avia- 
tion on “The Statistical Ap- 
proach, Key to Component 
Reliability” says: “Design en- 
gineers must develop a better 
appreciation for inherent vari- 
ability in nature. To this end 
they must comprehend the 


application of statistical prin- 
ciples and techniques to the 
problems of equipment design.”’ 


Reliability in an Affluent Society 


It has become fashionable to 
speak of the reliability of techni- 
cal products in general, and large 
areas of industrial activity have 
been brought under the banner of 
reliability. It is a question of how 
much this contributes to the urgent 
problem of designing and manu- 
facturing missiles and space ve- 
hicles with enough reliability to 
win the international competition 
for space. The reliability of com- 
mon technical products is so many 
times different from the reliability 
of missiles and space vehicles that 
they are, for all practical pur- 
poses, two different classes of 
phenomena 


A man gets into his car in the 
morning and it won’t start. He 
takes the wife’s, or calls up a 
nearby colleague, or takes the bus 
or calls a taxi. The mission is 
delayed, but not aborted. If the 
refrigerator goes on the blink, it 
is not a catastrophe, it is dupli- 
cated at the nearby rnarket. If the 
radio fails the family can look at 
TV and if they both fail, the 
neighbors on both sides will be 
glad to have you visit and join 
the circle entranced by Alexander 
King or Ed Sullivan 


Thus, the reliability of a com- 
mon technical product is not a 
pressing problem in the daily life 
of the citizen. A high degree of 
reliability is assured by the pros- 
perity of the affluent society we 
live in and the endless multipli- 
cation of the common articles 
of use. 


Exit the Pilot 


The reliability of missiles and 
space vehicles is a different thing 
cltogether. Not only are they 
many times more complex, they 
have to penetrate outer space, they 
have only one chance, and they 
have to do it without a pilot. Only 
now do we realize how much the 
vaunted reliability of airplanes 
depended upon the pilot. He cor- 
rected for the poor reliability of 


thousands of pieces of equipment 
which were thought to be the best 
of their day, as indeed they were. 
Nevertheless, we did not think of 
the pilot as being mainly respon- 
sible for the reliability, but rather, 
we attributed the reliability to the 
hardware. Not that we meant to 
disparage the pilot, but we took 
his ingenuity and resourcefulness 
for granted. The pilot saved the 
hardware and we thought the 
hardware had saved the pilot! Now 
there is only the hardware and 
there is now no way of knowing 
what the hardware will do when 
the button is pressed, except by 
a statistical forecast based on the 
statistical analysis of the results 
of thousands of statistically de- 
signed component tests. The hard- 
ware will not be statistical but 
the knowledge of its probable per- 
formance will be and this is the 
sense in which it is said that re- 
liability is a statistical concept 


Why Is Management 
So Important? 


The second proposition was that 
“nothing succeeds unless it is man- 
aged correctly.”” This sounds like 
a gratuitous truism until some spe- 
cific cases are considered. Can the 
courage of soldiers alone win bat- 
tles? The long record of history 
shows that courage is not enough, 
that superior generalship, better 
management, has been the decid- 
ing factor in the decisive conflicts 
of the past. 


Is a talent for scientific research 
enough to guarantee the success 
of a scientific research program? 
Again, the record says that the 
organization, the management of 
the effort, is necessary to success. 


Are good intentions ever 
enough? Most of us can remember 
being told as children that the 
streets of hell are paved with 
them, as parents and teachers pre- 
pared us for a world in which 
nothing succeeds unless it is prop- 
erly organized and managed. 


What qualifications must an in- 
dividual have to manage success- 
fully? There are many, but three 
are basic: 


1. Technical Familiarity 
2. Administration Experience 
3. Compatibility 


The word “familiarity” is delib- 
erately chosen to exclude the pos- 
sible demand that the manager 
must know as much as the scien- 
tists and engineers. On occasion, 


he may, but his duties will not 
require that he should exercise 
such knowledge. It is also meant 
to counter the concept of the man- 
ager who “manages people, not 
products.” It is true that managers 
manage people, or guide them, or 
direct them, but the majority of 
the people who are being managed 
in the contemporary technological 
world are technicians. Mutual re- 
gard and sympathetic understand- 
ing, essential to the success of 
the joint effort, require that the 
manager and technicians be equal- 
ly at home in the world of modern 
technology 


The need for administrative 
experience is_ self-evident. The 
manager must have the confidence 
only come from a 
experience in the 
making of plans, from having been 
held responsible for their fulfil- 
ment, and from having seen then 
succeed 


which can 
considerable 


Compatibility: The Key To 
Successful Management 


Compatibility between the indi- 
vidual and the task may be the 
most important qualification for 
the successful manager. By com- 
patibility is meant the emotional 
and psychological fitness of the 
individual for the task. One who 
is contemplative by nature, seek- 
ing to understand but not to con- 
vince others, disinclined to debate, 
is not going to be comfortable as 
a manager. Nevertheless, many 
such strive for promotion into 
the ranks of management, or are 
thrust into them, traditional edu- 
cation having set the same goals 
for all of us with little regard for 
inherent ability or desire. 


Those with an unappeasable 
curiosity concerning the physical 
world they have done so much to 
change, the great scientists and 
inventors, can only become frus- 
trated by the manager’s necessity 
to count the cost, to recognize the 
human, material and financial 
limitations. Research men might 
say that if we had always counted 
the cost, we vould still be living 
in the caves. The answer could be 
given that if caution had not been 
used, we might have been de- 
stroyed on the first foray into an 
unknown world. Ceaseless change 
and fitfull progress are the prod- 
ucts of this constant debate and 
none can say which point of view 
is the more important. But it can 
be agreed that those who have to 
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manage, to organize and to count 
the cost, should be temperamen- 
tally suited to the task. 


The Reliability Program 
What makes an individual com- 
patible with the duties of the man- 
ager of a reliability program? Let 
us consider how the program will 

be organized and executed. 


l. It starts with an assigned 
reliability either from the 
Government to the prime 
contractor or from the prime 
to a subcontractor 


At either facility quality 
control statisticians and engi- 
neers sit down together and 
classify the component parts 
and construct a mathematical 
model 


Component reliabilities are 
assigned 

Component tests are agreed 
upon and planned 


The tests are run and data 
collected 

The component reliabilities 
are computed from the data 
and the end-product reliabil- 
ity computed from the com- 
ponent reliabilities. 


The end product reliability is 
compared with the level de- 
manded by the Government 
or the prime contractor 
Government and contractors 
confer and decide to produce 
hardware with this level of 
reliability, or decide upon a 
product improvement pro- 
gram, or decide upon both 
in the interests of securing 
some hardware, while waiting 
on improvement 


The Core of the Problem 

The core of a reliability pro- 
gram is the testing. The manager 
will have to assure himself that 
the proposed tests on the many 
components have been statistically 
designed. That is, he will have to 
know that the planned number of 
cycles the component is required 
to run has been derived from the 
mathematical model for the sys- 
tem of which the component is 
a part. When the tests are in prog- 
ress he will have to see that the 
statistically validated test speci- 
fications are adhered to. It should 
not be assumed that this will be 
automatic, for experienced test 
supervisors know how frequently 
the well-intentioned want to in- 
terrupt tests in progress to try 
out some “improvement.” 

It is when failures occur that 
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the fitness of the manager will 
be most clearly revealed. Assume 
that a certain component had been 
required to operate 1,000,000 cy- 
cles without failure in a specified 
combination of adverse environ- 
mental conditions. Let it fail at 
900,090 cycles. 


The Engineering Reaction 


The congenitally curious will 
ask “Why”? and if such an indi- 
vidual foliows his natural bent he 
will start a technical investigation 
which will rapidly develop into 
an effort to improve the design. 
Imagine tests in progress on 1,000 
different components and partial 
failures on 250 of them. If this 
same reaction prevails, with the 
same attempt to improve the 
design in the case of every par- 
tial failure, the reliability con- 
firmation program will soon be 
transformed into a product im- 
provement program. That some 
components will have to be im- 
proved is certain, but only when 
the effect of a particular failure 
on the system as a whole has 
been determined, and not in spon- 
taneous reaction to the particular 
failure itself. Who are the most 
curious? They are the scientists 
and engineers; the fantastic tech- 
nology of today is the product of 
their insatiable curiosity. It is not 
meant to conclude that there are 
no engineers temperamentally 
fitted for reliability program man- 
agement, but only that those 
congenitally suited for research 
would suffer emotional restraint 
and frustration if burdened with 
such a task. Since temperamental 
compatibility between the indi- 
vidual and the task has not been 
a consideration in the past, it can 
be assumed that there are many 
engineers for whom the transfer 
to reliability program manage- 
ment would be a relief and an 
emotional fulfillment. 


The Manufacturing Reaction 


How would the man with a 
manufacturing background react 
to the partial failure at 900,000 
cycles? Fifty years ago the answer 
would almost certainly have been 
different from today’s answer, but 
space exploration wasn’t a reality 
50 years ago and the necessity to 
make a statistical prediction as to 
the probable performance of space 
vehicles was not a problem. Fifty 
years ago production supervisors 
were product-oriented. Their re- 
actions to the various problems 
common to production were con- 
ditioned by their knowledge of 


the product, as a product. About 
that time F. W. Taylor’s time and 
motion studies began to influence 
manufacturing procedure and since 
then the tendency has been for 
production personnel to become 
time-conscious. Not that the prod- 
uct, as a product, is forgotten, but 
the major task facing every pro- 
duction supervisor is to manufac- 
ture the product in an exactly 
specified amount of time. 


The supervisor is appraised for 
his ability to work within the time 
standards and he is most conscious 
of those influences which prevent 
him from succeeding. What are 
these influences or obstacles? Late 
arrival of purchased raw material 
and parts; the possible failure 
of Receiving Inspection to stop 
defective purchased parts from 
getting into the assembly areas: 
engineering design changes which 
necessitate the tear down and 
rework of partially completed as- 
semblies; temporary power fail- 
ures and equipment breakdowns. 
As a consequence, the harassed 
production supervisor tends to 


hold a post mortem when the time 
standards are exceeded. The tend- 
ency to make such investigations 
as a first reaction to failure or 
partial failure becomes a condi- 
tioned pattern of behavior. 


Such behavior applied to the 
partial failure of one or 250 com- 
ponent tests in a reliability pro- 
gram would accumulate a mass 
of information which might be 
very useful, but only when the 
significance of the various partial 
failures to the system reliability 
goal has been determined. 


The Statistical Reaction 


The statistically-oriented indi- 
vidual would ask the correct ques- 
tion. When informed of the failure, 
he would ask “When?” He would 
want to know how many hours 
or cycles of operation had been 
completed and this is all he would 
want to know until a larger sur- 
vey had given significance to this 
particular piece of statistical in- 
formation. This tendency of the 
statistically-oriented manager to 
ask “When?” instead of “Why?” 
will keep the program objective 
sharply before the eyes of all 
concerned. 


The objective of a quantitative 
reliability program should be to 
find out whether the product, as 
currently designed and manufac- 
tured, will meet the required re- 
liability. When all of the data has 
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been consolidated and the reliabil- 
ity of the product has been deter- 
mined, it will be highly desirable 
to approach the customer with the 
findings and the final figure. 'f 
the final figure falls short of the 
target (if the product is one of 
many components of an end prod- 
uct) it may be that the prime 
contractor will want to compute 
the reliability of the end product 
and submit the findings to the 
Government before embarking on 
product improvement programs in 
many plants across the country. 


Who Should Manage? 

The selection of a statistically- 
oriented manager will guard 
against the probability that the 
reliability program will be con- 
verted into a product improvement 
program before the facts make it 
clear this is necessary 

Two further problems compli- 
cate the situation for the selected 
candidate. Statistically-oriented 
individuals have been referred to 
as though they were a common 
category and in plentiful supply. 
Unfortunately, statistical measures 
of worth do not seem to be ac- 
ceptable to the determined indi- 
vidualists of the Western World. 
Statistically-oriented individuals 
are not plentiful because few in- 
dustrial activities in the recent 
past have required a _ constant 
submission to statistical discipline. 
They can be found in mathemati- 
cal analysis groups, in quality con- 
trol staffs and at various levels 
in those corporations reached by 
operations research. The slow ac- 
ceptance of statistics has been 
treated in another paper by the 
writer.* 

To “Manage” or Coordinate? 

The word “manager” has been 
used because of its lack of ambi- 
guity. But do reliability programs 
lend themselves to management 
in the traditional or hierarchical 
sense? It is a matter of common 
experience that the hierarchical 
type of organization tends to build 
walls between parallel depart- 
ments. This is not surprising when 
we consider that it is inherent in 
the structure itself, the aim of 
which is to prescribe exactly the 
limits of everyone’s authority and 
to make it clear who can do what 
to whom. The popularity of the 
hierarchical type of organization 
is sufficient evidence that it has 
satisfied many needs, particularly 
where it was thought desirable to 
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distinguish the various functions 
from one another, as Procurement, 
Engineering, Production, Sales. 
But the execution of a quantitative 
reliability program will involve 
every department and, unless the 
General Manager is going to direct 
the program to the exclusion of 
his many other activities, the pro- 
gram will have to be directed by 
a coordinator. 


The question “What should be 
managed and what should be co- 
ordinated?” can be answered by 
applying the range test. In this 
context it is understood that “to 
manage” means to operate by the 
exercise of direct authority over 
a group of organizational subordi- 
nates. “To coordinate’ means to 
operate by demonstration (that 
such and such departmental ac- 
tivities are essential to the ful- 
filment of a general plan), by 
continuous integration and ap- 
praisal of company-wide results 
and by periodic publication of the 
accomplishment to date and of the 
task still remaining to be done. 
The coordinator is authorized to 
contact all departments and it is 
further understood that he re- 
ceives authority from the general 
manager. The “range test” is then 
applied by asking the question, 
concerning any activity, “Will the 
execution of this task range over 
so many departments that you can 
imagine the general manager doing 
it?” If the answer is “Yes,” there 
is a task for a coordinator and 
there can be no doubt that the 
directors of reliability programs 
offer the best opportunity yet for 
management by coordination. 

Conclusion 

A reliability program is an in- 
quiry intended to determine the 
ability of the product to meet an 
arbitrary quantitative reliability 
requirement. The program will 
begin with a riathematical model 
and will end with a prediction, 
and while the performance re- 
quired of missiles and space ve- 
hicles will make greater demands 
upon engineering talent and man- 
ufacturing ability than ever be- 
fore, the goal will be measured 
statistically and the major steps 
in the program will be valid only 
as they fit into the statistical plan. 


Furthermore, the fulfillment of 
a reliability program will involve 
all departments. It appears, there- 
fore, that the program would have 
the highest probability of success 
if organized and coordinated by a 
statistically-oriented administra- 
tor. 
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With all the recent burgeoning 
of reliability research, instruc- 
tions, guides, etc., the engineer 
finds himself in a situation similar 
to that of the old farmer when he 
responded to the advice of the 
County Agent by saying, “Heck, 
I ain’t farming half as good as I 
know how to now.”’ 

It isn’t from any lack of knowl- 
edge of statistical techniques, 
probability theory, or even from 
a dearth of hardware experimen- 
tal data that we are limited; but 
from funding, manpower, time and 
knowledge of other programs. 

These are basically the mana- 
gerial functions, as contrasted to 
the technical functions of statisti- 
cal and mathematical theory. The 
most needed advances in reliabil- 
ity as in quality control are 
in the managerial techniques 

Since corporate management is 
interested in and profits, 
management is interested in the 
customer and anything that will 
get more customers 


sales 


Product quality has long been 
recognized as one of the things 
that attracts new customers, and 
now product reliability has been 
added to the list. But product 
reliability will never be realized 
until management can clearly rec- 


ognize it, as it must, in order to 


buy it and sell it intelligently 
Since contracts, procurement doc- 
uments, and specifications are 
management tools, these are the 
places where reliability must be 
made clear and understandable to 
management. 

The Aircraft and Missile Divi- 
sion of ASQC has prepared a list 
of the reliability specifications 
which are employed by the mili- 
tary services. A cursory examina- 
tion of most of these specifications 
will quickly show that they speci- 
fy reliability in terms meaningless 
to corporate managements. The 
reliability engineer must therefore 
translate the language of the speci- 
fications into “managerialese.”’ 

Because the procurement doc- 
uments are the instruments of 
communication between customer 
management and vendor manage- 
ment, he must be responsible for 
the inclusion in the documents 
of all these translated reliability 
specifications. 

In order to deliver reliability, 
managements must know what it 
is and they must know it at the 
earliest possible moment in the 
negotiations. There is no later 
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time to do it without incurring 
waste of time, money and effort, 
and all of these are of the essence. 

To specify reliability, a procure- 
ment document must contain the 
following: 


Mandatory Specification 
Requirements 

1. Provision for making a final 
judgement as to whether or 
not the product meets the 
specification 
Testing requirements that can 
lead to reproducibility in in- 
dependent laboratories 
Ease of understanding, en- 
forcement and compliance 
Availability of results during 
(not after) the particular 
phase of development; for 
example, research, prototype, 
or production 
Use of proven and accepted 
techniques 
A requirement for adequate 
progress reporting and quan- 
titative estimates of product 
reliability 
Provision for the possibility 
of extrapolating the reliabil- 
ity determination to the re- 
liability during application 


Desirable Specification 
Requirements 
1. Encourage the gathering of 

realistic data and design in- 
formation 
In general, educate the con- 
tractor 

reliability im- 

design and 


Encourage 
provements in 
production 
Reveal the potential failure 
pattern and failure modes 
Minimize costs 

Allow the contractor maxi- 
mum freedom of action 
Provide a sufficient amount 
of information for the cus- 
tomer for logistic uses, train- 
ing purposes, etc. 

8. Minimize the test time 
However, when we examine many 
of the existing specifications we 
note many unacceptable character- 
istics such as: 

1. No firm basis of decision or 
comparison is made avail- 
able, the results are nebulous 
and a decision is often diffi- 
cult 

2. The data are available too 
late in the program to be 
useful as a control by either 
vendor or customer 

3. The vendor, as well as the 
customer, is often asked to 


gamble, thereby incurring 
risks that are often greater 
than the average contractor 
can afford 

. The program is not only diffi- 
cult to price but no price 
incentive is possible 
It is often difficult to assign 
the responsibility for failure 
to meet reliability require- 
ments between customer, 
vendor and sub-contractors 

3. The required programs often 
are sO vague as to be un- 
enforceable 

. They are often difficult to 
understand by management 
and for that matter, even by 
technically trained personnel 

. The mathematical theory be- 
hind many of the specifica- 
tions is tenuous at best 
Amazingly enough, the speci- 
fication often does not meas- 
ure reliability 

. The negative of all of the 
desirable characteristics is 
often found 

We also find many undesirable 
characteristics like: 

1. No specifications for control 
of reliability during the de- 
sign phase when the most 
significant contributions can 
be made 

2. Testing a sample to destruc- 
tion. This is hardly realistic 
when the article being pur- 
chased might be a battleship 
or an aircraft 

3. Often the formulas of the 
specification provide com- 
pletely unrealistic reliability 
goals 

. An example of the sloppiness 
of the specifications is the 
frequent confusion between 
“mean-time-between failure” 
and “life” 

. The tests made often do not 
reveal the characteristics of 
the production articles 

The obvious solution to all of 

this is to write procurement speci- 
fications for reliability which will 
meet all of the mandatory and as 
many of the desirable characteris- 
tics as are needed, without includ- 
ing any of the undesirable ones. 
This implies a sequential test pro- 
gram specification in which the 
quantities, environmental condi- 
tions, and the accept-reject criteria 
are all clearly delineated. Until we 
achieve this goal, we shall have 
to depend on reliability-conscious 
and understanding managements 
to interpret what is wanted from 
what is said. 





Total Quality Control 


THROUGH 
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N THE PAST, many quality control programs 

have concentrated on the manufacturing phase of 
operations. Recently, however, the increased empha- 
sis on reliability has made it necessary to expand the 
traditional quality control approach to cover design, 
procurement, manufacturing, test, and field opera- 
tions to assure operational reliability — i.e. con- 
tinued proper performance in the field. The need for 
a comprehensive program is illustrated by the results 
of an analysis of 815 equipment failures*: 

43 percent of the failures were due to design 

20 percent of the failures were due to manufac- 

turing 

30 percent of the failures were due to field con- 

ditions 

(The remaining 7 percent were due to parts wear- 

ing out and other unknown causes.) 

This article describes how Martin-Baltimore has 
expanded its quality control concept into a compre- 
hensive reliability program. Included is a discussion 
of reliability policies, reliability organization, and a 
method of defining a reliability program 


Reliability Policies 


Our program is based on these policies 


1. Reliability is an element of product performance 
distinct from capability. Capability is the ability 
of a product to perform a function. Reliability 
is the ability to perform the function repeatedly 
or when called upon to do so 


A reliability program must start in the proposal 
phase of a project and continue throughout de- 
sign and development, production, test, field 
evaluation, and service use. This means that the 
program cannot be restricted to any one organi- 
zational unit but must cover all units that effect 
the final field reliability. 


Adequate funds must be provided for a reliabil- 
ity program and these must be determined dur- 
ing the proposal phase. This means that a com- 
plete reliability program must be developed in 
sufficient detail during the proposal effort to 
permit adequate costing. 

The execution of a reliability program involves 
both technical tasks and a management task 
The technical tasks consist of the efforts to 
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design reliability into the product and maintain 
this reliability throughout production and field 
use of the product with minimum degradation. 
The management task consists of integrating all 
of the technical efforts, and controlling these 
efforts to assure that all necessary steps are 
being taken to achieve the required reliability. 

. Reliability results can only be achieved by ac- 
tions taken by the line organization —- the de- 
signer, the production man, the procurement 
man, ete. The reliability specialist provides 
guidance and assistance to the line personnel in 
executing their fundamental reliability tasks. 

3. The program for each project must provide a 
written plan and must specify responsibility, 
procedures, and schedules. 

The program must include controls which will 
detect and report to management all deviations 
between plans and actual performance. 

The program must include suppliers as well as 
internal Martin operations. 

The overall integration and evaluation of the 
reliability program must be performed by an 
organization which is independent of those who 
are responsible for taking the detailed steps 
necessary to achieve the required reliability. 

These policies are the foundation of the working 

reliability program described in the following para- 
graphs 


Organization for Reliability 


The products of Martin-Baltimore range from 
electronic systems such as a flight control system to 
complete weapons systems such as the TM-76B Mace 
missile. Martin-Baltimore is organized both on a 
functional division basis and a program organization 
basis: i.e. the various functional divisions supply 
people to individual projects. 

The Vice-President and General Manager of Mar- 
tin-Baltimore has the overall responsibility for the 
capability and reliability of the product. He has dele- 
gated to the Quality and Reliability Division the re- 
sponsibility for establishing, maintaining, and assur- 
ing the adequacy of an integrated reliability effort 
within Martin-Baltimore, and on its individual pro- 
grams 


O n each program, the Program Manager is re- 
sponsible for capability and reliability. As the 
reliability program is both preventive and correc- 
tive in nature, we have found it useful to setup the 
project reliability organization with this in mind 
Fundamental to the organizational approach is the 
definition of responsibilities for each of the functional 
divisions with the overall responsibility for the 
entire program resting with the Program Reliability 
Administrator. 


A Reliability Control Team (Fig. 1) is established 
to enable the administrator to effectively develop and 
coordinate the individual divisional reliability tasks 
This team consists of reliability specialists from each 
division on the program. Each member of the team 
is responsible for planning, directing, and controlling 
the reliability tasks defined in the program for his 
division. This means that he must define the tasks in 
writing in the reliability program document, execute 
and/or provide technical assistance to those perform- 
ing the tasks, and continuously monitor the reliability 
tasks for his division. The Reliability Control Team 


INDUSTRIAL QUALITY CONTROL 





devotes most of its efforts to the preventive aspects 
of the program. 

Each project also has a Corrective Action Team 
(Fig. 1) which is responsible for defining problem 
areas on actual equipment failures and following up 
until corrective action is put into effect and its ade- 
quacy verified. We have found that the fixing of 
responsibility on a Program Reliability Administrator 
and the use of both a Reliability Control Team and a 
Corrective Action Team provide continuous emphasis 
on both the preventive and corrective phases of the 
program. Within the Quality and Reliability Division 
a separate department—Reliability and Quality As- 
surance—exercises the division’s function of assuring 
the adequacy of the overall company reliability ef- 
fort, and provides the Program Reliability Adminis- 
trator to act as Chairman of the Reliability Control 
Team. 

Since a large portion of reliability activity is ac- 
complished during the design stage, the Engineering 
Division has established a special reliability organiza- 
tion to assure implementation of the engineering 
portion of the program. 


MRM-—The Martin Reliability Management Program 


We have found the following steps to be important 
in developing a reliability program for a specific 
project: 

1. Define the reliability objective in specific terms 
From the viewpoint of defining objectives, to 
say that we want “high reliability” is as mean- 
ingless as saying we want “low cost.” Industrial 
engineers insist upon cost budgets to define cost 
objectives. In reliability we insist upon a nu- 
merical definition of the reliability objective, 
e.g., a transmitter must have a 99 percent reli- 
ability for a two hour operating period. This is 
not always a simple matter and for weapons 


systems may involve military operations re- 
search techniques to determine the reliability 
objective for a specific equipment. 

. Define each of the steps to be taken in the pro- 
gram 
Generalities such as “use the best components 
available” or “maintain high quality workman- 
ship” are meaningless in defining a reliability 
program. The steps must be defined in specific 
terms in order to permit adequate costing and 
develop tight controls for each step. I have 
found that a good criterion for a specific state- 
ment of a step in the program is whether or not 
the step can be costed. Costing is important when 
there are steps in the reliability program for a 
specific project that require efforts above those 
in the general company reliability program. 
Establish the responsibility for each step in the 
program 
The responsibility for each step must be estab- 
lished and assigned to a single unit of the 
organization. This may require that a step be 
divided into several elements in order to assign 
responsibility to a single unit. 
Define the other organizational units concerned 
with each step 
Pinpointing the responsibility for each step is 
basic, but most steps involve several segments of 
the organization. Defining the units concerned 
with each step shows the coordination required. 
Provide adequate funds for each step in the 
program 
Many steps in a reliability program are a part 
of the normal company operating procedure and 
do not require additional funds. However, on a 
specific project, certain efforts may require 
additional funds. (An extensive reliability test- 
ing program is a typical example.) Sometimes, 
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TABLE | — Excerpts from the Martin Reliability Management (MRM) Program for the 


Project 








Primary Other 
Task Responsi- Functions 
as bility 


Perform reliability predictions based! Design 


use of reliability handbook ompare 
to reliability budgets. If any design 
revisions are made, review reliability 
prediction and revise as required 


Prepare major subcontract specifica-|Contracts| Engrg., 
tions with adequate definition of nu-/| (Specifi- | Quality 
merical reliability requirements and) cations) | Procure- 
objectives, reliability program, tests, ment 

reports and related requirements, such 

as performance, environment and op- 

erational, maintenance, and checkout 

and support concepts 


Include reliability requirements in| Procure- Engrg 
evaluation and selection of vendors ment Quality 
and subcontractors 


Review all designs to determine com- Elec- Quality 
ponent part and assembly limitations tronic 

with respect to reliability requirements Mfg 

using economical processes and pro- 

cedures 


Establish failure reporting and problem) Quality Engrg 
resolution system from first develop- Mig 
ment test through service use Proc 
a. Establish and maintain failure re- Logistics 
rting in test areas and service use Support 
b. tablish and maintain failure re- 
porting in selected vendor plants 


Vertty handbooks (including use by | Logistics| Engrg 
anticipated skill levels) on develop-| Support | Quality 
ment units. Include both plant and Mfg 
field verification 

a. Revise handbooks and/or redesign 

as needed 


Procedure 
Approved 


Date 


Quality Com- 
on circuit and component analyses and Engr pleted 


10/15/59 


Schedule 


Controls 
By Start | Compl 


Tech . Reliability predictions to be in-| 7/1/58 | 10/1/59 
Dir cluded on page and line schedule. 
2. Analyses to be reviewed by group 
engineer. 
3. All analyses must be submitted to 
reliability engineer for his ap- 
proval 


Contracts Specifications must be reviewed by/| 10/1/58 
Mer Reliability Control Team and ap- 
proved by Contracts Manager before 
issuance to vendor 


Vendor selection to be subject to) 9/1/58 | 10/1/59 
review by Reliability Control Team 


All drawings must be reveiewed by| 9/1/58 
Manufacturing representative prior 
to engineering release 


Quality Assign specific Reliability and As- | 3/1/59 
Mer surance engineer and Corrective| 
Action Team to find problems and 
assure correction 
Monitor reporting through assigned 
personnel in reporting areas 


Logistics Establish index of handbook errors| 11/1/59 | 2/1/60 
Support } unit of preparation time 
Mer 2 orrections must be approved by 
Logistics Support Manager. 








however, all that is required is a change in the 
distribution of funds from a later phase of the 
program to an earlier phase. Defining the steps 
in specific terms makes it comparatively easy to 
estimate the funds required. However, all of this 
must be done in the proposal phase of a contract 
to assure that the submitted price contains funds 
for reliability either separately identified or 
included as part of the divisional efforts — de- 
pending upon customer preference. You can well 
imagine the difficulty in establishing a complete 
reliability program after a contract is received 
if adequate funds have not been included in the 
submitted price. Finally, it should be emphasized 
that funds provided for reliability are an invest- 
ment that will pay off in terms of lower total 
program costs. 

Prepare written procedures detailing how each 
step in the program will be performed 

As one step in assuring implementation, written 
procedures must be prepared and distributed in 
advance to all those who have a role in the 
specific program step. 

Establish time schedules for the preparation of 
written procedures and completion of the pro- 
gram step 

Reliability is part of the overall project effort 
and must conform to project time schedules. To 
assure this, time schedules must be set for the 
preparation of written procedures and the com- 
pletion of the actual tasks. 


The “control” aspect of reliability 

Martin makes a distinction between reliability 
planning and reliability control. The most bril- 
liant plans are academic unless specific meas- 
ures are taken to control the execution of the 
plans. In the Martin program, the listing of 


tasks is regarded as a set of plans. We feel that 
this listing is a unique way of definitizing the 
program. However, for each task, we also state 
the specific controls that will be used to make 
sure the job is done properly. These controls 
are shown in Table I. Reliability controls, then, 
are not just a few isolated tasks — they are 
specific measures taken to assure that each and 
every step in the program is executed. 

The steps listed above result in a document we 
call the MRM — The Martin Reliability Management 
Program. The MRM program for a project usually 
contains anywhere from 30 to 60 steps. Table I shows 
the actual format of an MRM and lists a few repre- 
sentative steps from an actual program. The MRM 
is the Martin approach for changing reliability from 
a vague concept to a definitive program. 

An MRM program is developed for each project — 
and issued as an official project directive. We feel 
that the MRM document is useful not only to Martin 
but also to our customers. For Martin, it is not only a 
means of control but during the proposal phase it 
also provides a basis for costing the reliability effort 
to assure that sufficient funds have been allotted to 
execute the program. For our customers, it provides a 
description of what specific steps we will take in a 
reliability program and how these steps will be con- 
trolled. We welcome requests for bids that require a 
detailed description of a reliability program. 

Martin experience with military products has em- 
phasized the need for reliability programs that start 
in the initial design phase and extend throughout all 
program phases including field use of the product. 
The traditional emphasis of quality control during 
manufacturing has been expanded to provide an at- 
tack on all of the causes of low reliability. Reliability 
problems force a broadening of traditional quality 
control to the concept of total quality control. 
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Presentation of Reliability Information 


SAMUEL S. SHAPIRO, General Electric Co., Schenectady, N.Y. 


introduction 


One of the major problems in any reliability pro- 
gram is that of data presentation. How can the vast 
quantity of reliability information be presented to 
engineers and managers in a concise yet complete 
form? This article investigates a possible method 
of presentation which was borrowed from the qual- 
ity control area. This method is commonly called 
the Master Control System. 


The Master Control System 


On Oct. 23, 1954, a system designated as the Master 
Control System was introduced by N. P. Demos* for 
aiding in the control of quality in a manufacturing 
process. This system has proved to be very useful 
in the field of quality control. 


The basic assets of the system are its simplicity 
and sensitivity in detecting changes in the quality 
level of a process and its manner of presenting this 
information in a clear and concise manner to man- 
agement. 

Since one of the goals of a reliability system is to 
detect changes in the reliability of an item and pre- 
sent this information to management, it is only nat- 
ural to adapt the features of the Master Control Sys- 
tem to reliability. 

The Master Control System has solved for quality 
control the problem of how to present the vast 
amount of data arising from the production opera- 
tion in a meaningful and compact form so that a 
manager with no sophistication in statistics can 
quickly determine the quality problem areas and, 
at the same time, supply the engineer and foremen 
with the necessary information to pinpoint the qual- 
ity problems. The problem of presenting vast quan- 
tities of data is magnified in a complex reliability 
program. In a missile program, especially in a re- 
search and development program, there are thou- 
sands of parts for which failure rates and reliability 
coefficients must be recorded. To further complicate 
matters, this information sometimes must be kept 
for each of several environments at several levels of 
assembly. Due to the vast quantity of data and the 
large number of calculations, it has been necessary 
to use electronic computer systems which serve the 
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This system was initially presented in a company report en- 
titled “Presentation of Reliability Information for Polaris Guid- 
ance,” by G. Hahn and S. Shapiro 


~wenee presented at the New England Conference of the Amer- 
ican Society for Quality Control, Albany, N.Y., Oct. 23, 1954, 
and published in the October, 1955, issue of Industrial Quality 
Control, Vol. VII, No. 4, p. 17 
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dual function of arranging and sorting the data in 
proper sequences and computing the failure rates and 
reliability coefficients. The problem is how to take 
the vast amount of output data and put it into a 
form that will be meaningful and useful both to the 
design engineer and to management. To accomplish 
this goal the reliability report must be short while 
at the same time detailed enough to highlight low 
reliability components and to show progress in im- 
proving the reliability of all items of interest. The 
Master Control System is the ideal tool with which 
to accomplish this. 


Master Control System Applied to Reliability 


The goals of various reliability programs differ in 
scope and areas of interest with each having its own 
particular problems. Therefore, the adaptation of 
the Master Control System will vary from project 
to project. The illustration used here is concerned 
with a reliability program for a research and develop- 
ment contract of a complex system. The objectives of 
the program were as follows: 

1. Compute system reliability and evaluate the 
effect of redesign and modifications on this 
reliability. 

Compute subassembly and component* re- 
liability at various levels of test and evaluate 
the effect of redesigns and modifications. 


Supply information to design engineers on 
which components are not meeting the de- 
sired reliability. 

The above information had to be presented in one 
report which could readily be understood. The out- 
put from the computer would supply the information 
for the report and would be available to the design 
or test engineers upon request. 

A simplified version of the system is shown in Fig. 
1. The adapted Master Control System consists of the 
following basic parts: The Master Control Sheets, the 
principle of pyramiding, a criterion for determining 
significant changes in reliability, and a summary 
block diagram. 


Master Control Sheets 

The Master Control Sheet is shown in Fig. 2. The 
sheet is divided into three areas. The lower left-hand 
side contains two columns labeled R and R’. The 
value R is the required reliability for a given unit 
so that the system will have the specified reliability. 
This value is calculated at the start of the program 


*A component unit is made up of a group of parts; example: 
gyros, printed wiring boards, motors, resolvers, etc. 
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and would not be changed unless 
there were radical design changes. 





1 
The value R’ is the actual reli- 


ability for a previous period. This 








period could be the cumulative re- 
liability to date beginning at the 
time of the start of the chart. Thus 
R’ would be revised every two to 


ri 
ela 








three months at which time a new 
chart would be started. Entries on 





the chart could be made on a 
weekly or monthly basis depend- 
ing on the volume of data coming 
in and the urgency of getting the 
information back to the engineers. 


To determine R and R’ the product function has 
generally been used: 


where 
R, is the overall system reliability 
R, is the unit reliability 
N is the total number of units in the system, and 
either the theoretical (R) or actual (R’) reliabil- 
ities can be used. 

The second section of the chart is the main body. 
The units of the assembly for which the sheet is 
being made out are listed in the left-hand column. 
The name and/or drawing number can be used to 
identify the unit. The assembly is shown in the top 
left-hand corner. The product of the reliability for 
all the units on the sheet represents the reliability 
of the assembly.* The table is divided into columns 
for weekly (or any other desired period) entries. 
In each column there is room to enter the test time 
(T) for the week and the number of failures (F). 
A possible alternative is to enter the reliability co- 
efficients or the number of failures. 

The third section of the sheet is a graph of the 
reliability of the assembly. This gives a visual pre- 
sentation of the trend in reliability for the assembly. 
Either the reliability coefficient or the failure rate 
can be plotted here. The reliability goal of the as- 
sembly can be drawn on the chart and this will give 
a quick picture of whether the assembly is meeting 
its requirements. 

The master control sheet for an assembly gives 
management and engineers the following information 
quickly and concisely: 

1. It shows if the ‘assembly is meeting its re- 
liability criterion 
If it is not meeting the criterion it indicates 
which of the units in the assembly are caus- 
ing the lower than desired reliability 
The strong and weak units can be easily spot- 
ted by comparing R with R’ 
The trend in the reliability, whether increas- 
ing, decreasing or constant is shown on the 
chart 


Criteria for Determining Significant 
Changes in Reliability 


Additional information may be obtained from the 
sheets by means of indicating significant changes in 
reliability on a week-to-week basis. A significant 


*For series connected systems 
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Figure 1—WMissile System 


improvement in reliability is indicated by circling in 
green the week where the improvement occurred. 
A red circle is used to indicate a significant decrease 
in reliability. The circles indicate to the engineers 
that something unusual has occurred and should be 
investigated. A circle can be caused by a design 
change, a decline in the quality of the components 
used in this period, a change in the manufacturing 
or assembly procedures, etc. The following rationale 
was used to set up a test criterion to detect signifi- 
cant changes. 

In the illustrated example the test procedures re- 
quired that each component, assembly, and system 
go through a defined series of tests. If a failure oc- 
curred, the failed item would be replaced and the 
test continued. Since test time (T) is a fixed para- 
meter, the number of failures X occurring during T 
is the only random variable. If we now assume that 
the probability of failure for a particular unit over 
time is constant, then the number of failures will 
follow the Poisson Distribution 

eT (,T)* 


P, (X Failures) xT 


(1) 
where 


ad ; x 
2 is the failure rate estimated by a 


X = number of failures 

T = test time 
then, 

E(X/T) =A 

o*(X/T) = A/T 
and using a normal approximation 
}xX XX |, ,/et r(-7 
Ts sy T, + Te \ T; 


is an approximate criterion to use to determine if a 
significant change has occurred,* where 


= Number of failures for previous period 
= Test time for previous period 
Number of failures this week 
= Test time this week 
== Normal deviate 


This criterion can be simplified if we assume 
A, == X,/T, is the standard for the unit and rep- 
resents the 4 of the population. Then to check if the 
number of failures in any one period represents a 


*For more exact procedures see “Statistical Methods for 
Poisson Processes and Exponential Population,” A. Birnbaum, 
Journal of the American Statistical Association, Vol. 49, No. 266, 
June, 1954. 


INDUSTRIAL QUALITY CONTROL 





change in the reliability or hence a change in Aj, 
with a confidence, we can use a Poisson table to 
check the probability of getting X, (number of fail- 
ures for the period) knowing A, and T, (the test 
times for the period). If we are again willing to 
use a normal approximation we can use the Number 
Defective Tables which are used in conjunction with 
the Master Control System.* This table will give the 
upper and lower limit of the number of failures for 
which we can accept the hypothesis that A, he 
The Principle of Pyramiding 

In the original concepts of the Master Control Sys- 


tem pyramiding referred to the combining of all 
data from the lowest levels of operation into one 


evaluate each component and its assembly according 
to its desired reliability. 
The Summary Block Diagram 
Once a month, or oftener if desired, a block dia- 
gram of the svstem is published. This diagram would 
be identical to the one in Fig. 1 and would have in 
each block the following information: 
Ra—Reliability of the unit to date 
Rb—Lower limit of reliability to date 
Rc—Reliability for the past month 
Rd—Reliability criterion for unit 
Used in this way the diagram summarizes on one 
sheet of paper the present status of the system. It 
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T = @ of Hours Tested this Period 
F = @ of Failures this Period 


R = Desired Reliability 
R' = Reliability for Previous Period 


Figure 2—Master Control Sheet 


chart for the highest level of management. The top 
step in the pyramiding was the General Manager’s 
chart which contained one entry from each manu- 
facturing superintendent’s area. The bottom level 
chart would show the defects for a given operation 

In the reliability program, the pyramiding is some- 
what different. The bottom of the pyramid is the 
lowest level minor subassembly shown in Fig. 1. The 
next step in the pyramid is to combine data on sev- 
eral minor assemblies and additional components 
into a chart of the next highest assembly. The pyra- 
miding is continued until the top chart which shows 
the system and its two major assemblies. This final 
chart is shown in Fig. 2. 

An advantage of pyramiding is that not all the 
charts need be sent to one individual. Top manage- 
ment would be interested in the top level charts. A 
design engineer would be interested only in the as- 
sembly he is responsible for. This approach also 
allows one to study the system piece by piece and 


*Number Defective Table can be obtained from the Mathemati- 
cal —_— sis Section, General Engineering Laboratory, Schenec- 
tady, 5 
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can be universally circulated and will keep all 
parties of interest up to date. An asterisk can be 
used to pinpoint units not meeting their reliability 
criterion. An alternative to this is to show failures 
at various levels of assembly. 


Conclusion 


The above system enables the presentation of large 
quantities of reliability data in a concise, readily un- 
derstandable form. It highlights the weak and strong 
areas and shows where significant changes in reli- 
ability have occurred. It supplies the manager with 
the necessary information to locate problem areas and 
puts at his fingertips the necessary information to 
direct the design program. It focuses the attention 
of the design engineer on specific units on which he 
can request additional reliability information. This 
alleviates the problem of his spending hours sifting 
through the vast quantity of information in compu- 
ter machine language trying to find the information 
of interest to him. 

The Master Control System has simplified presen- 
tation procedures in quality control and can do the 
same thing for reliability. 
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BOUT TEN YEARS AGO, reliability engineering entered its first phase. The name 
conceptual would be appropriate to this phase because, at that time, the greatest need 
was to formulate such concepts as the Product Rule. 


After the efforts of the pioneers, such as Mr. Lusser, had drawn attention to the problem 
and events in Korea had emphasized its importance, reliability engineering entered the “fact 
finding” phase. Service-failure-rate data gathered by AlRinc, Research Corporation and others 
confirmed the pessimistic opinions of a growing band of reliability specialists. 


When it was recognized that new stress analysis methods were required to deal with the so 
called “early” and “random” types of failures, reliability engineering entered the “technical 


methods research” phase. 


Now conceptual, fact finding and technical methods research efforts continue to be import- 
ant but technical knowledge has advanced to a point where the most urgent need is for 
“management methods research.” 


We mav say that retention of our military superiority depends upon achieving superior 
\ \ : , Pp 


reliability in complex weapon sys- 
tems and that this superiority de- 
pends, in turn, upon the ability 
and dedication with which we at- 
tack the problem of reliability 
management methods research. 


Underlying Causes of Unreliability 


Mere concepts or even undigest- 
ed facts are not a satisfactory base 
for getting management action. To 
do so, it is necessary to work out 
a simple but fundamental under- 
standing of the underlying causes 
of unreliability and to express this 
understanding in management 
terms. 

The author’s choice of underlying 
causes is based on failure analysis. 
The results of each analysis have 
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been expressed in tabular form 
using the following four column 
titles. (1) Item, (2) Failure Phe- 
nomenon, (3) Controllable Em- 
ployee Error, and (4) Recurrence 
Control Action. The first column 
names the part that failed. The 
second column gives a description 
in engineering terms of what ac- 
tually happened. The third column, 
“Controllable Employee Error,” is 
essential to paving the way for 
management action to prevent re- 
currence. The fourth column “Re- 
currence Control Action,” provides 
an answer to the question, “What 
specific discipline or practice could 
management require and enforce 
to reduce the probability of recur- 
rence of this same type of failure?” 

Failure analyses performed in 
accordance with the above pattern 


have led to the conclusion that the 


major 


underlying causes of re- 


liability are these: 


(1) 


Variance in Materials and Proc- 
esses. Customer demands for ex- 
treme performance combined 
with a national tendency to 
strive for the novel have led to 
the use of materials and proc- 
esses having associated variances 
that cause myriads of infre- 
quently occurring modes of fail- 
ure. 


Lack of Organized Knowledge. 
Organized knowledge of “norm- 
al” modes of failure is avail- 
able to design, manufacturing 
and quality engineers in hand- 
book form but knowledge re- 
quired for prediction, control 
and measurement of infrequent- 
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ly occurring modes of failure 
is not adequate. 


Breakdown of Management Dis- 
cipline. In structural engineer- 
ing, absolute reliability has been 
achieved by management en- 
forcement of the disciplines of 
stress analysis, qualification 
testing, process control and con- 
formance inspection. In the mis- 
sile electronics and even in the 
missile mechanical industry 
failure analyses show that these 
disciplines have deteriorated 
For example, in the case of elec- 
tronics, the discipline of stress 
analysis was hardly recognized 
until a few years ago 
Because it is not possible to 
achieve the performance required 
of missiles without the use of ma- 
terials and processes that carry 
with them myriads of infrequently 
occurring modes of failure, it is 
not possible to restore absolute re- 
liability. However, it is possible to 
provide, through reliability re- 
search, both the organized knowl- 
edge required to predict, control 
and measure failure rates and the 
management disciplines required 
to ensure that the necessary formal 
procedures are followed. 


General Reliability Policy Statement 


It is unsatisfactory for the gen- 
eral manager of a missile company 
to meet a customer demand for a 
reliability program merely by 
creating a reliability engineering 
group. Reliability achievement re- 
quires a positive series of actions 
at all levels of the organization in- 
cluding the general manager him- 
self. This series of actions must 
not only start at the top but 
must be generated down with the 
full weight of line organization 
authority. Because actions to pre- 
vent recurrence of failure are re- 
quired from the design, purchas- 
ing, manufacturing quality and 
service support organizations, di- 
rection must be provided to these 
departments. 

A general manager can discharge 
his responsibility by issuing a 
“General Reliability Policy State- 
ment” provided that this state- 
ment is specific and comprehensive 
enough to cover (1) Purpose, (2) 
Organization, (3) Practices, (4) 
Personnel and (5) .Audit. Each of 
these items will be discussed in 
the following sections. 


I. Purpose 


The general reliability policy 
statement of purpose should be 
derived from the above list of un- 
derlying causes. The following is 
a model statement. 
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The (insert name of company) 
will maintain a company-wide re- 
liability program. The purpose of 
this program is to attain maxi- 
mum systems effectiveness within 
available funds by providing or- 
ganized knowledge and by enforc- 
ing effective discipline for predic- 
tion, control, measurement and re- 
porting of both normal and in- 
frently occurring modes of failure 


il. Organization 


The policy statement on organi- 
zation should not deal with organi- 
zation chart details. Such details 
may result from expediency and be 
subject to change. It should deal 
with those aspects of organization 
that are vitally important to reli- 
ability achievement and funda- 
mental enough to have long-term 
stability. It must define functional 
responsibilities, but the question, 
“Who is responsible for reliabil- 
ity?” does not lend itself to a help- 
ful answer. Reliability activities 
are so widespread throughout an 
organization that only the general 
manager can be responsible for all 
aspects. 


Much more useful answers can 
be generated by asking more spe- 
cific questions such as: “Who is 
responsible for reliability research, 
who is responsible for project re- 
liability management?” The fol- 
lowing model general reliability 
policy statement follows this pat- 
tern 


(a) Reliability Research and Serv- 
ices. A reliability director, re- 
porting to the general manager, 
will be responsible for ensuring 
that the knowledge, practices 
and skills required for reliabil- 
ity creation and reliability as- 
surance are developed and made 
available as needed throughout 
the organization. 


Project Reliability Manage- 
ment. For each project for 
which a reliability program is 
established, a reliability project 
manager will be appointed to 
ensure the coordination and ef- 
fectiveness of all aspects of the 
project reliability program. 


Reliability Creation. The De- 
sign Departments are responsi- 
ble for performing failure-rate 
stress analyses and for specify- 
ing allowable part and assembly 
failure rates that are compati- 
ble with the system reliability 
requirements. The Purchasing 
and Manufacturing Departments 
are responsible for achieving or 
improving the specified part and 
assembly failure rates in the 
production equipments. 


Reliability Assurance. Design 
reliability assurance and pro- 
duction reliability assurance 


groups will be established either 
within the engineering and 
quality departments or report- 
ing to the reliability director. 
These groups will assure ade- 
quate documentation of proced- 
ures and criteria that are essen- 
tial to reliability and compliance 
with these procedures and cri- 
teria. 


It should be noted that the above 
statement of policy permits but 
does not enforce gathering all the 
reliability research, assurance and 
project reliability management 
groups together into one line or- 
ganization under a reliability di- 
rector. The essential requirements 
are (1) that these groups be estab- 
lished and (2) that the reliability 
director have centralized function- 
al control over them. 


Decentralized location and line 
administration are not incompati- 
ble with centralized functional re- 
sponsibility and control. Figure 1 
illustrates this organizational prin- 
ciple. 


iil, Practices 


The reliability program must 
control the detailed activities of 
every drawing board designer, 
buyer, manufacturing floor or 
bench worker, inspector and serv- 
ice support technician. 


There are two major aspects to 
accomplishing this requirement. 
First, every activity that affects 
equipment reliability must be 
identified and within each activity, 
required procedures must be cat- 
alogued. Table I presents a list of 
such activities. 

This list has evolved from the 
failure analysis process in answer 
to the question, “What specific ac- 
tivity or discipline could manage- 
ment require to prevent recurrence 
of this failure in the future?” In 
addition, every available Depart- 
ment of Defense specification, pol- 
icy or contractual requirement for 
reliability has been checked to 
ensure that the list of activities 
was adequate. 


The second requirement is that 
management discipline within the 
company must provide for a con- 
tinuum of documented authority 
from the general reliability policy 
statement down to the actual op- 
erating instructions used by the 
bench worker. Both the require- 
ment for identification of activ- 
ities and the continuum of author- 
ity are covered in the following 
model policy statement. 


A continuum of management con- 
trol over reliability practices will be 
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established and maintained by the 
following sequence of authoritative 
documents: 


(a) Reliability Policies Manual. The 
Reliability Director will issue 
and maintain a Reliability Pol- 
icies Manual that will, (1) iden- 
tify specific activities essential 
to achieving the above purpose, 
(2) provide policy guidance for 
each activity, (3) define de- 
partmental responsibilities for 
each activity 


Procedure Guides. The Reliabil- 
ity Director will identify all the 
procedures that must be written 
by each functional department 
to implement the Policies Man- 
ual and will provide a guide for 
each such procedure 


Department Reliability Direc- 
tives, Procedures and Instruc- 
tions. Each functional depart- 
ment will issue Department Re- 
liability Directives as required 
to implement the Reliability 
Policies Manual and such fur- 
ther Procedures and Operating 
Instructions as are required to 
control each practice 


IV. Personnel 


During a phase in which the 
principle job of the reliability en- 
gineer is to spread concepts and to 
gain attention to reliability from 
his colleagues, reliability groups 
can be staffed by “generalists.” 
When program implementation 
reaches the stage of requiring spe- 
cific activities, staffing by general- 
ists proves to be chronically inef- 
fective. At this stage serious atten- 
tion must be paid to the specific 
skills and training required to 
make reliability engineering per- 
sonnel effective. One essential ob- 
jective of this study must be to 
provide long-term career growth 
possibilities both for motivation of 
on-board personnel and for re- 
cruiting of new talent. 


Table II lists nine types of reli- 
ability engineering skill and cor- 
relates these skills with the reli- 
ability activities list. Again, the 
brief titles used for the skill groups 
are subject to misinterpretation 


Table |—List of Activities Essential to Reliability’ 


INDEX TO BASIC RELIABILITY PROGRAM TASK PLANS 


. Reliability Research & Services Task Pian 
1. Identify Disciplines, Skills, Policies, Principles & Tasks 
2. Develop Organization, Assign Tasks, Assess Suppliers 


Reliability Director 


Supported by Reliability 
Research Engineers who 


3. Research Failures, Correlate Criteria & Disciplines may be attached to any 


4. Develop Statistica! Failure Reporting Meth 


s& Services organizational unit 


5. Communicate by Lectures, Manuals & Basic Reports 


. Reliability Directive Task Pian 


Department Heads 


1. Develop Reliability Program Management Directives cupnesces by their Re- 
i 


2. Develop Design Reliability Creation Directives lia 


lity Staffs 


3. Develop Design Reliability Assurance Directives 


4. Develop Pr 


uction Reliability Creation Directives 


5. Develop Production Reliability Assurance Directives 
6. Develop Use Reliability Assistance Directives 


INDEX TO PROJECT RELIABILITY PROGRAM TASK PLANS 


’. Reliability Program Management Task Pian 
1. Negotiate Work Statements, Procedures, Funding Sup 
2. Establish Company Plan, Organization & Facilities 
3. Establish Supplier Plans, Organization & Facilities 


Program Manager 

rted by his staff 
of eliability Program 
Management Engineers 


4. Monitor Program Task Status, Issue Progress Reports 
5. Monitor Failure Data & Recurrence Control Actions 


Design Reliability Creation Task Plan 


1. Study User Requirements, Environments & Personne! 

2. Study to Allocate, Predict, Improve & Simplify 

ailure Rates by Part, Circuit & Packaging Selection 
4. Prove Failure Rate by Stress Simulation Tests 


3. Set 


Project Engineering 
Head 

Supported by Design 
Line Organization & 
Project Engineering Re- 
liability Group 


5. Document Designs for Review, Production & Use 
6. Control Failure Recurrence by Design Change 


Design Reliability Assurance Task Plan 


1. Review Procedure Compliance & Decisions Continuously 
2. Perform Monitoring Point Design Reviews 
3. Review Component Qualification Test Plans & Results 


4. Review Systems Test Plans & Results 


’. Production Reliability Creation Task Plan 
Document Company Production Variance Controls 
. Document Supplier Production Variance Controls 
Apply In-process Variance Control Procedures 


Design Assurance Head 
Supported by Design As- 
surance, a roject En- 
ineering Reliability 
ine Organization 
Project Production 
Heads 

Supported by Materiel 
& Manufacturing Line 
Organization 


Apply Post-process Variance Control Procedures 
Control Failure Recurrence by Production Change 


Production Reliability Assurance Task Plan 

1. Review Production Control Variance Documentation 
2. Monitor Compliance with Control Documentation 

3. Inspect for Conformance by Nondestructive Tests 

4 
5 


Production Assurance 
Head 7 

Supported by uality 
Assurance and rvice 
Support Line Organiza- 


Verify Reliability by Environment & MTBF Tests tions 
ailures & Assign Action 
. Use Reliability Assistance Task Plan 


1. Review Use Manuals & Their Application 
2. Report Use Failures & Assign Action 


Report Production 


Customer Service Head 
Supported by Headquar- 
ters & Base Organiza- 
tions 


*This listing shows only brief titles that are subject to misinterpretation as to mean- 


ing and scope 


The author has completed an “Activities Policy Manual” which includes 


a model policy statement for each activity and a list of applicable principles that are so 
fundamental that they apply to all types of organization and product. A book now under 
preparation further elucidates the nature and scope of each of these activities 
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unless model position descriptions 
are provided for each. The scope 
of this article is to emphasize the 
extreme importance of having the 
skill groups well defined rather 
than to provide the position de- 
scriptions. 


A model reliability policy state- 
ment on personnel is as follows 


The specialized skills required 
for implementation of reliability 
practices will be identified and job 
categories established. The Reli- 
ability Director will ensure the 
professional adequacy of these 
skill groups 


V. Audit 


Management understanding of 
reliability program requirements 
will be aided by recognition that 
for procurement of high reliability 
parts and equipment, a traditional 
relationship between buyer and 
seller has broken down 


Traditionally, the buyer would 
write a specification describing the 
performance characteristics that 
had to be met and the buyer and 
seller would agree on a test pro- 
gram that would be satisfactory 
for demonstration of contract ful- 
fillment. For procurement of high 
reliability, the principle of specify- 
ing a quantitative value is funda- 
mental but its application is not 
simple. It is complicated partly by 
the fact that reliability is a growth 
characteristic and can best be rep- 
resented by a curve relating reli- 
ability to calendar time. The initial 
reliability that might be measured 
on the prototype is only one point 
on this curve. It is complicated fur- 
ther by the fact that, with the ex- 
ception of electronic equipment for 
which the requirement is a mean 
time between failure of less than 
100 hours, demonstration by test- 
ing alone is prohibitively expen- 
sive, time consuming and inconclu- 
sive. Even if reliability could be 
demonstrated by testing with rea- 
sonable cost and accuracy, this 
demonstration often would come 
so late in a program that by the 
time that failure to meet the reli- 
ability requirement was recog- 
nized, the loss of lead time would 
be catastrophic. 


Because the buyer cannot con- 
tract for reliability simply by re- 
quiring that it be demonstrated by 
testing, it is absolutely essential 
that he contract for control and 
visibility of the reliability that the 
seller builds into his design, pur- 
chasing and manufacturing work. 

It is to be expected that the 
seller’s first reaction to demands 
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Figure 1—Organization Chart Iilustrating Centralized 
Function Control by a Reliability Director 


for extreme visibility of his in- 
ternal operations will be resent- 
ment. This resentment will be in- 
creased if the buyer is not clear 
on just what type of visibility is 
needed and proposes to use an ex- 
cessive number of resident buyer 
engineers. It has been found help- 
ful to convince suppliers that every 
scrap of information that the buyer 
is seeking is essential to their own 
management control over their re- 
liability programs. 


Attempts to achieve both man- 
agement visibility and project con- 
trol by means of a single “Project 
Reliability Program Report,” cov- 
ering both the contractor’s basic 
practices and the particular proj- 
ect, have proved to be unsatisfac- 
tory. Major improvements are 
being gained by requiring a “Com- 
pany Basic Program Report” and a 
separate “Project Program Plan.” 
The former document summarizes 
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all the policies, practices and ex- 
perience of the company that are 
available for application to any 
project. The second document then 
can be restricted to a catalog of 
specific tasks for each of which 
there is a definite objective, fund 
allocation and time phasing. 

This separation of basic informa- 
tion from specific program plans is 
covered by the following model 
general reliability policy state- 
ment on audit: 

Management visibility of the sta- 
tus of reliability practices, skills 
and project programs will be pro- 
vided by: 

(a) Basic Reliability Program Re- 
port. The Reliability Director 
will issue and maintain a Basic 
Reliability Program Report. This 
document will summarize the 
current status of the procedures, 
instructions and skill groups re- 
quired for implementing the Re- 
liability Policies Manual. 


Table !|—Correlation of Reliability Specialist Skill Groups with Activities 


Reliability Skill Group 


Failure Discipline Analyst 
Materials & Parts Engineer 
Reliability Methods Engineer 
Reliability Program Manager 
Data Processing Engineer 
Component Test Engineer 
Nondestructive Test Engineer 
Environmental Test Engineer 
Design Specialists 
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Activities 
Bl, 2, 3, 4,5 
E3 
G5, H2 

. El, 2, 4, 
,2,3,4,5 


G1, 2, Hil 


(b) Project Reliability Program 
Plans. Each customer require- 
ment for a Project Reliability 
Program will be met by estab- 
lishment and execution of a 
Project Reliability Program 
Flan. Each such plan will con- 
sist of clearly defined tasks pre- 
pared in accordance with the 
Reliability Policy Manual and 
the Basic Reliability Program 
Report. Progress reports on each 
task will be specific. 


Summary 


This year, 1961, the most urgent 
aspect of reliability engineering is 
the need for management methods 
research and for implementation of 
these methods as they are devel- 
oped. Enough work has been done 
for the reliability engineering pro- 
fession to offer to management a 
clear path for constructive action. 
General managers can fulfill their 
own responsibilities and provide 
effective delegation to the next 
organizational level by issuing a 
General Reliability Policy State- 
ment covering Purpose, Organiza- 
tion, Practices, Personnel and 
Audit and by whole-heartedly 
supporting the implementation of 
this policy statement after it has 
been issued. 
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Mound Road Engine Plant, Detroit, Mich. 


uring the 1957 model year, a new method for 
5 ee product quality was introduced at 
the Mound Road Engine Plant of the Chrysler Corp. 
This method, known as the “Defect Control System,” 
represented a fresh approach to the problem of fur- 
nishing line management a maximum amount of rele- 
vant information with a minimum expenditure of 
time and effort. 

Early in 1955, the Chrysler Corporation entered 
into a highly automated processing of engines, and 
the Mound Road Engine Plant reflected the latest, 
most advanced planning in this regard. Automatic in- 
line gaging was a key feature of the manufacturing 
process. Probing stations which identified defective 
parts, and pre-set tooling were added innovations 
which, although not entirely new to industry, became 
integral functions of the overall plan. 

While the manufacturing process was a radical 
departure from past practices, the inspection func- 
tions were geared to the same conventional proced- 
ures which had been practiced for many years. It 
soon became evident that an inadequacy existed 
which needed prompt attention. Quality levels fluc- 
tuated in a highly unstable manner; long runs of de- 
fective work resulted in much repair and scrap 
Responsibility for defective work was often difficult 
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Figure 2—Chronic Quality Deviation Memo 


to pinpoint. Inspection and production department re- 
sponsibilities needed defining and clarification. 

Most manufacturing people agreed, in the final 
analysis, that the primary responsibility for produc- 
ing good quality work is one of their chief functions. 
It is important, however, not to allow this precept to 
become the exclusive alibi of service departments 
whenever poor quality does occur. 

A review of current plant practices, both inspection 
and manufacturing, revealed that the breach which 
existed between these two functions had to be bridged 
by more effective communications. The factual had 
to be separated from the theoretical; the bad habits 
had to be replaced by good ones; responsibilities had 
to be clearly defined, readily accepted and stringently 
enforced; attitudes needed development and unified 
management support clearly defined. 

It was thus that early in 1957 the Quality Engi- 
neering function was ushered in. 


The Defect Control Chart 


To establish an effective means of communication 
from inspection to manufacturing, the Defect Control 
Chart, Fig. 1, was originated. It combines the best 
features of the p-chart, the c-chart data sheet and 
plant processing sheets into a versatile multi-purpose 
instrument. 

It was recognized that to make a single chart on a 
series of operations practical, the chart had to be 
easy to prepare, easy to understand and still provide 
accurate information on specific causes of trouble. 

With these thoughts in mind, the significant opera- 
tions to be checked were translated into a compre- 
hensive set of inspection instructions. These included 
the area to be covered, the name and number of the 
part to be inspected, and the dimensions or charac- 
teristics checked. Also listed were the gages used, as 
well as the tolerances for each dimension. These in- 
structions were arranged in chronological order di- 
rectly paralleling the sequence of process operations 
in the area. The number of dimensions to be checked 
for each operation, the number of parts in each in- 
spection sample, and the frequency of checks com- 
pleted the inspection instructions. 


The Construction of the Chart 


Coded symbols have been devised to describe the 
results of each inspection in the area covered by the 
chart. As each inspection is completed, a symbol is 
entered in the block next to the related process opera- 
tion. If no defects are found, a dash (—) is entered 
in the appropriate block indicating an “in control” 
condition. Any defect found is represented by a dis- 
tinctive symbol shown in the legend in Fig. 1. 

The number of individual defects found is indi- 
cated by a corresponding number inside the symbol. 
These symbols are drawn in appropriate colors to 
provide identification by shifts. 

After the patrol inspector completes each round, he 
summarizes his findings in the proper columns at the 
top center of the sheet: 

. Month and Day 
. Hour of Day 
2. Total Defects found (SD, ) 
. Number of Characteristics Checked (D,) 
5. Percent of Defects (p,). This is obtained 
by the formula p, = =D,/D, 
(D, remains a constant on each stations chart) 
The p,, curve is plotted at the bottom of the chart 
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Figure 3—Quality Audit Summary 
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after each patrol. Different colors are used for shift 
identification. 


Control Limits 


The average percent of defects (p,) is determined 
by the formula: 


=Pp 


ve NPpp 


where 3p, is the sum of the recorded p, plottings 
and Np» is the total number of plottings. Control 
limits are established by using the formula: 


C.L. = Pp + 3) Pp(1 — Pp) /Ds 
Although our quality analysts compute both control 
limits, floor charts show only the upper control limit. 
We find this practice avoids confusion on the part of 
both line operators and inspectors. 

In other words, the Defect Control Chart is the 
“personal diary” of a process in action. Such informa- 
tion helps the production foreman and his subordin- 
ates direct their corrective efforts, and support re- 
' quests for assistance from service departments. In 
addition, the chart furnishes a detailed history of 

machine and tool performance. This reduces the need 
‘ for special process studies when tooling or material 
changes are made; the Defect Control Chart informa- 
tion is generally sufficient to evaluate process per- 
formance. 

Some unexpected benefits resulted immediately 
when charts were being developed. Since gaging 
methods and frequencies had to be developed, the 
study revealed gage shortcomings, poor design, poor 
gage maintenance and process sheet errors. Toler- 
ances which heretofore had not been looked at too 
closely, were evaluated and made compatible with 
sound manufacturing practices and product quality 
requirements. 

The charts proved particularly useful in determin- 
ing work loads for line inspectors since they repre- 
sented, almost fully, each inspector’s job assignment. 
As a matter of fact, these charts are presently pro- 
viding the basis for inspection work studies and are 
used by Industrial Engineering to good advantage. 

Instructions are now less frequently misunderstood; 
the chart is a constant reminder of the inspector’s 
work assignment. Since only simple arithmetic is in- 
volved, the use of the inspection work force becomes 
more flexible. 

This feature is highly desirable when setting up 
rigid inspection manpower quotas. Product informa- 
tion is now visually within reach of all interested 
personnel and does not depend upon verbal com- 
munication. 


The Deviation Memo 


The second essential part of the Defect Control 
System is the special report known as the “Deviation 
Memo,” Fig.2. This report or form translates Defect 
Control Chart information into a written notice to 
appropriate management personnel advising them 
that a quality problem exists. It is printed on red 
paper and provides the following information: 

1. Date Issued 

2. Area, Operations and Part Involved 

3. The Defect Being Reported 

4. The Number of Successive Checks 
on Which This Defect Was Found 

5. Name of Issuing Inspection Foreman 
Name of Receiving Supervisor 


Use of the Memo 


The first memo is addressed to the production fore- 
man immediately concerned, in order to notify him 
of the need for corrective action. If the condition per- 
sists through several successive checks, follow-up 
reports are forwarded to progressively higher levels 
of management. The action taken is recorded in writ- 
ing on the back of the memo. 

When this process reaches the General Superin- 
tendent level, the report is presented personally by 
the Chief Inspector. If the problem remains unsolved 
at this point, the Quality Control and Manufactur- 
ing Managers work together in an effort to find a 
solution. The purpose of this progressive report pro- 
cedure is to give the foreman whatever upper echelon 
support he requires to eliminate quality problems 
in his area. 


The In-Plant Quality Audit 


The third principal feature of the Defect Control 
System is the weekly survey known as the In-Plant 
Quality Audit. The Quality Control Department pre- 
pares this survey by gathering information from all 
Defect Control Charts. This material is assembled 
into Quality Audit Summaries, Fig. 3, that describe 
the quality performance of every manufacturing 
process in the plant. 

The contents of each summary vary according to 
the organizational level of the person receiving it. A 
summary sent to the General Superintendent, for 
example, would reflect the quality situation of his 
division superintendents. Each superintendent’s re- 
port, in turn, would discuss the quality performance 
of his general foreman. In other words, every super- 
visor’s Quality Audit Summary deals only with the 
quality picture in his own area of responsibility. 

The Quality Audit Summary form itself is com- 
posed of four sections. The first section, or heading, 
identifies the member of management and the pro- 
duction area covered in the report. The second con- 
tains a percent of defects chart, on which every 
weekly percent rating is recorded. Every monthly 
Staff Audit rating is plotted on the same chart for 
comparison. Both ratings are plotted progressively 
throughout the model year. Control limits are not 
used ijn this application. 

The third division identifies the problem that con- 
tributes most heavily to the weekly audit rating. The 
problem descriptions become more specific as the 
first level of superivision is approached. Accordingly, 
the General Superintendent’s summary assigns re- 
sponsibility to divisions, while the General Foreman’s 
report is concerned with parts and operations under 
his control. 

The last section summarizes by shift the Defect 
Control Chart data on which that week’s quality 
audit rating is based. 


Summary 


The versatility and adaptability of the Defect Con- 
trol System has supported its plant-wide application. 
The development of the system has also made it pos- 
sible to instruct inspection personnel more effectively 
and to assign work loads more equally. It has estab- 
lished a higher degree of effective communication 
among all levels of inspection and production per- 
sonnel, resulting in improved quality performance. 
Through its simplicity, the system has gained com- 
plete plant acceptance, and the consequent mutual 
understanding has led to outstanding reductions in 
quality costs to the plant and to the corporation. 
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What's New? 


P-4-2—The Profilometer Type RE 
Rotary Pilotor provides a means for 
high production checking of average 
surface roughness in microinches 
around surfaces of rotation and 
across the radii of small parts, both 
internal and external, Both recipro- 
cating and continuous tracing mo- 
tion are provided, making the RE 
Pilotor adaptable to a wide range of 
parts. Surfaces of rotation or radii 
from approximately ‘% inch to ap- 
proximately two inches or more can 
be handled easily with this versatile 
mechanical Pilotor. The selection of 
any desired arc of trace from 10 
to 350°, with automatic reversals, 
has been provided for by the de- 
signers of the Pilotor. The Type RE 
Pilotor is used in conjunction with 
a standard Profilometer Amplimeter 
and Tracer. The amplimeter is 
sturdy and portable and requires 
only a 30-second warm-up to put 
it into operation. Either Arithmetical 
or R.M.S. Average readings are pos- 
sible. 


7. * * 


P-4-3—The Wohler Foam Tester is 
a portable instrument for determin- 
ing the indentation compression or 
firmness of rubber latex, urethane 
and vinyl foams, curled hair and 
other flexible cushioning materials. 
A new principle incorporated in the 
Wohler Foam Tester enables tests 
to be made through a tiny slit in the 
foam sample. The slit is nondam- 
aging and is unnoticeable after com- 
pletion of the test. Results are ob- 
tained in regulation ASTM, RMA 
and SPI units. Originally designed 
for testing the compression of latex 
rubber foam having standard cored 
construction, it has proved to be well 
suited for testing flexible urethane 
foams in either slab or cored form. 
The low friction between metal and 
urethane foam as contrasted to rub- 
ber allows relatively free movement 
of the mechanism through the foam, 
making possible accurate indenta- 
tion compression readings. 


* om . 


p-4-4—A new torque table for meas- 
uring the torque characteristics of 
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hydraulic pumps and motors places 
no limitation on speed of rotation 
and features near frictionless per- 
formance. No bearings, slip rings, 
brushes, or similar friction sources 
are used. The table is a reaction dy- 
nomometer, which senses the torque 
by means of special flexures, to 
which are affixed bonded strain 
gages. A specially designed piping 
system permits accurate torque 
measurements independent of the 
flow rate and pressure of the hy- 
draulic supply. Output of the strain 
gage bridge is compatible with con- 
ventional strain gage read-out sys- 
tems. Models are available in ranges 
from 50 inch ounces up to thousands 
of inch pounds. 


. * * 


P-4-1—Model 4011 Eeckman digital 
voltmeter creates a full 4-digit indi- 
cation of dc voltages with a linearity 
of 0.01 percent of full scale. Applied 
voltages automatically select appro- 
priate range (+10, +100, +1000v), 
polarity sign and decimal point. Sen- 
sitivity is better than 1 mv. Repeated 
measurements average one per sec- 
ond, The Beckman 4011 DVM can 
be locked into any one of three 
ranges, to facilitate rapid, repeated 
measurements. Measurements ap- 
pear as an in-line, in-plane readout, 
visible in high ambient light through 
150° viewing angle. Readings are 
also available in 1-2-4-8 binary- 
coded signals. Printout of measure- 
ments on an associated printer may 
be manually or automatically by an 
external command signal or adjust- 
able front panel control. All compo- 
nents are arranged in two distinct 
sub-chassis, which make it possible 
to package the DVM in either 8 x 8 
inch portable rack module or a 5% 
x 19 inch rack mount unit. A self 
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adjusting stepping switch drive em- 
ploys sealed relays in place of thy- 
ratrons to ensure quiet, smooth op- 
eration. Price is $995 for the portable 
unit, including cabinet; $975 without 
cabinet. 


* * * 


P-4-5—A new small -hole depth gage 
developed by Unigage Corporation 
meets a need for fast, low cost, depth 
inspection in machine and metal- 
work manufacturing. It is used for 
any hole or indentation inspection 
on parts where depth control is 
necessary. The gage is direct read- 
ing from zero to one-half inch in 
0.001 inch graduations. The contact 
will enter any hole larger than 0.062 
inch diameter. The gage is bench 
mounted, but may be removed from 
the base and used as a hand gage 
The three point support base may be 
used separately on special gaging 
applications. It will hold any AGD 
dial indicator of Groups one through 
three. The indicator can be locked 
in any position from vertical to hori- 
zontal. Three neoprene feet are used 
to prevent slippage and to insure a 
non-rocking non-marring mounting. 


* * * 


P-4-6—The Rese Model 1300 Mag- 
netic Core Tester is a high speed, 
multiple output pulse generator that 
provides programmed, high ampli- 
tude current or voltage pulses for 
laboratory research and develop- 
ment, and for full-scale production 
testing of high speed magnetic ma- 
terials, solid state digital devices 
and computer circuits and systems 
A flexible, modular system, incor- 
porating a versatile eight step pro- 
gram generator, heavy duty power 
supplies, and two positive and two 
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Pushbutton Product Quality Control 


A complex “vapor fractometer” (left) determines the ingredient 
composition of a number of pushbutton products at Johnson’s Wax 
new $1 million pressure package manufacturing and filling plant 


In the photo at right, an inspector scans the pressure cans for the 
sign of a bubble, since internal pressure, built up by the water's 
heat, ejects tell-tale bubbles from any leaky cans in the bath. These 


Speed of the line is more than 200 units a minute, according to 
Robert P. Gardiner, Johnson’s manufacturing vice president. The line 
is called “the fastest in the nation” by company officials. Most lines 
in the industry average less than 150 units a minute. 











negative output current drivers, the 
Model 1300 features a 40 nanosecond 
rise time, 200 kilocycle stepping 
rates and 2% ampere current pulses. 
The versatile pulse programming is 
based on an eight step, periodically 
repeated pattern, with both a prim- 
ary and secondary pulse available 
at each step. Primary and secondary 
pulse widths range from 0.5 to 50 
microseconds, and secondary pulse 
delay from 0 to 5 microseconds. 
Three program modes are available 
from a front panel switch — Con- 
tinuous, Step Repeat, and Step-pair 
Repeat, allowing the program to be 
stopped at any one or more of its 
eight steps and made to repeat the 
scheduled pulse up to 2000 times. 
Any one or more non-adjacent step- 
pairs may be repeated up to 1000 
times. This feature is particularly 
valuable for the study of circuit PRF 
sensitivity, duty-factor effects, core 
demagnetization and minor hystere- 
sis loop analysis. 


7 7 * 


P-4-7—The Askania Dial-Type Ex- 
tensometer is a mechanical instru- 
ment for measuring elongation and 
stresses on surfaces of metals, plas- 
tics, etc. The instrument is totally 
enclosed in a sheet metal housing 
and can be safely handled. A hole 
of approximately % inch is provided 
to attach the Extensometer to the 
object. The distance between two 
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hardened knife edges is 10 mm, but 
for measuring on larger base elonga- 
tion, two extension attachments 50 
and 100 mm are supplied as stand- 
ard accessories. The scale of the 
large pointer has 100 divisions, each 
corresponding to an elongation of 
0.5 microns, which is the direct read- 
ing accuracy. Reading accuracy by 
estimation is 0.05 microns. Each full 
revolution of the large pointer is 50 
microns and as eight full revolu- 
tions are possible, the maximum 
measuring elongation is 400 microns 
The instrument is supplied in a case 
Price $175 


P-4-8—A new precision dial indica- 
tor with accuracy of plus or minus 
0.00001 inch has been announced by 
the L. S. Starrett Co. The #25-106 
Dial-Master Dial Indicator is de- 
signed for applications requiring ex- 
treme precision. Widely spaced grad- 
uations read in 0.00005 inches, and 
the dial reading is 0.0015-0-0.0015 
inches, with a total range of 0.003 
inches. These super precision dial in- 
dicators are furnished with jeweled 
bearings only 


* * * 


P-4-10—Gelman Instrument Com- 
pany has developed an electronic 
thermometer to quickly measure 
surface and internal temperature of 
frozen foods and meats. This new 
thermometer gives accurate temper- 
ature readings in less than 15 sec- 
onds compared to three minutes with 
mercury thermometers. The unit is 
hand held and portable and is pow 
ered by a standard flashlight bat- 
tery. The electronic thermometer 
consists of a probe-cable assembly 
and the thermometer. The probe is 
of stainless steel and has a sharp 
tip for easy insertion in frozen foods 
The thermometer part of the instru- 
ment indicates temperature directly 
on a meter. It is calibrated in two 
ranges: minus 20° to 50°F and 50°F 
to 120°F. The device works on the 
principle of measuring the resistance 
of a heat sensitive nickel coil mount- 


ed in the tip of the probe. This tip is 
thermally isolated from the rest of 
the probe. The stable resistance ele- 
ment will maintain its calibration 
over several years. Price of the 
thermometer complete with carry- 
ing case is $178. 


P-4-11—The Model 6500-T2 Torque 
Calibrator is a standard for measur- 
ing torque and calibrating torque 
devices. Three scales calibrated in 
both ounce-inches and gram centi- 
meters provide a measuring range 
of 0.5 to 40.0 ounce-inches (20-2800 
gram centimeters) at an accuracy of 
+0.2 percent of indicated reading 
Readings of both the device and 
Torque Calibrator may be compared 
directly. Widely separated calibra- 
tion points on the dial provide easy 
reading on all six bi-directional 
ranges. The Waters Torque Calibra- 
tor, equipped with three accurately 
calibrated weights, uses the weight- 
vector principle (no springs). A Cer- 
tificate of Calibration for each of 
the three weights is included with 
each Waters Torque Calibrator. The 
three weights supplied are 8% oz., 
2 oz., and % oz. Used to calibrate 
Waters Torque Watch Gauges, 
torque wrenches and torque screw- 
drivers and other torque measuring 
equipment, as well as to measure 
torque where other measuring de- 
vices are impractical, the Waters 
Torque Calibrator checks non-dy 
namic torque in seconds 


+ * * 


P-4-12—Many graphical aids have 
been devised to assist in the prepara- 
tion and presentation of data in its 
most concise and intelligible form. 
At the present time, the accelerating 
pace of mathematical applications in 
the technical sciences is introducing 
new and useful functions constantly 
Many of these new functions have 
immediate and valuable applications 
in design, test, reliability and quality 
control engineering. Technical and 
Engineering Aids for Management 
provides a service to meet the spe- 
cialized needs of translating the new 
functions into useful technical aids 
in data reduction and evaluation 
Assistance is rendered where there 
are unfulfilled needs for special 
graph paper, tables, charts or nomo- 
graphs which can contribute to the 
more efficient utilization of scien- 
tific and engineering personnel, In 
the case of known specific needs, 
TEAM can prepare and produce 
these special aids in finished form 
In the event of an incomplete know]- 
edge of a need, TEAM can assist in 
the development of a satisfactory 
solution. An example of the specia! 
graph paper available is the Extreme 
Value (Gumbel) Probability Paper 
This paper was developed for fitting 
distributions of extreme values of 
sets of data and for certain classes 
of exponential distributions. It has 
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CENTRALITE adapter (arrow) 
slips easily into place on J & L 
Optical Comparator used here 
to inspect tiny read/record head. 


CENTRALITE image of read 
record head clearly shows two mag- 
netic poles separated by aluminum 
foil insulator at 31.25 magnifications 


Model FC-14 J & L Optical Comparator 


NOW ...closer inspection of micro-assemblies 
...with CENTRALITE 


and PARABOLITE &> 


Simply slip on a CENTRALITE or PARABOLITE 
adapter, and your J & L TC-14 or FC-14 Optical Com- 
parator becomes even more versatile. You'll use it for 
critical inspection jobs that may have previously seemed 


ny ible. , F Micro inspection of this mesa diode assem- 
For example, CENTRALITE provides a highly concen- bly at 100 magnifications is clearly detailed 


trated light which now permits the projection of a precise with CENTRALITE. 
image of a tiny read/record head used in a computer 
component. Light is concentrated intensely on the part 
and reflected back through the J & L projection system 
onto the Comparator screen. CENTRALITE is also used 
for micro-inspection of a mesa diode assembly. 
PARABOLITE permits detailed examination of a tiny 
tunnel diode assembly by surrounding it with concen- 
trated light. Simply by rotating the diode, you can take a 
close look at seal, bubble configuration at fusion points, 
gold contact to wafer, and other critical details. 
Solve your inspection problems with J & L Optical ; 
PARABOLITE makes possible a sharp 


Inspection Equipment. Send for Catalog LO-6013 now. clees-up of bubble configuration at the 
fusion point of this tunnel diode (50 magni- 
fications) . 


(xl) JONES & LAMSON wacuine comeany 


— 
& 510 Clinton Street, Springfield, Vermont 


Turret Lathes « Automatic Lathes « Tape Controlled Machines « Thread & Form Grinders « Optical Comparators « Thread Tools 
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not previously been available on a 
commercial basis. It is being offered 
in six combinations. The probability 
scales on the horizontal axis are 
0.0001 to 0.9999 and 0.000001 to 
0.999999. The vertical axes are avail- 
able in a choice of rectangular, three 
cycle and five cycle logarithmic 
scales 


P-4-13—Rapid, direct-calibration of 
high-accuracy AC measuring instru- 
ments is a major application of the 
new Model 601A Kin Tel AC Voltage 
Standard, The 601A is an extremely 
stable and accurate AC voltage 
source and its calibration capacity 
greatly simplifies instrument cali- 
bration. Other important uses in- 
clude gyro and servo system design 
and testing, evaluation of magnetic 
properties and many other general 
purpose applications in electronic 
laboratories or calibration facilities 
Key features of the Kin Tel 601A in- 
clude its ability to supply from one 
to 501 volts; 60, 400, 1000 cps output 
frequencies; voltage accuracy to 0.1 
percent; short term voltage stability 
of 0.01 percent; frequency accuracy 
of 1.0 percent; less than 0.3 percent 
harmonic distortion, and power out- 
put five amps to five volts, 25 watts 
above five volts 


es ee er eo) 


P-4-9—A new, improved Electronic 
Gaging Unit, known as the Electro- 
Probe, has been announced by Fed- 
eral Products Corp., Providence, R.I. 
Basic components are a small versa- 
tile gage head and light-weight, all 
transistor amplifier-meter, which is 
battery operated. The use of tran- 
sistors and battery power provides 


high reliability and instant operation 
without need for warm-up time us- 
ually required by Precision elec- 
tronic equipment. The Electro-Probe 
is normally powered by a mercury 
cell battery pack, which provides 
over 1200 hours of continuous or 
intermittent operation. Optionally, 


(Please turn to page 30) 


“SUCCESSFUL SUPERVISION” 


INCLUDES: 


KIT 


® MOTIVATION 
® QUALITY AND SERVICE 


LINE-STAFF RELATIONS 
50 PAGE PLANNING GUIDE 
THE SIX BASIC PRINCIPLES 
FACTS AND FORECASTS 


® COST AND WASTE CONTROL 


Elliott Service Compan 
Department 4, Mount 


Y, Inc. 
ernon, N. Y 


Please provide me with a free copy of “Successful Supervision.” 


Name 
Firm 
Address 


City- 


Title 


Zone Stote 


. ve 
“ - 
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Inspectioneering Workshop! 
Exhibits! Plant Tours! 
56 Tech Sessions! 6 Panels! 


Sights of Philadelphia! 











JUNE 5,6,7 


( : BE AN EARLY BIRD 
©. USE THE ADVANCE REGISTRATION 
ors FORM IN YOUR CONVENTION BROCHUR 


... It’s QC in the Quaker City in 1961! 





UPON YOUR ARRIVAL 


A Reception Sunday, June 4, 8 p.m. 


A chance to renew old friendships before the hustle and bustle 
of the Convention. 


Social Evening Monday, June 5, 9 p.m. 


A NIGHT IN OLDE PHILADELPHIA, the theme of ““e social, will 
recreate life as it was then—except that you will be there to 
use the two refreshment stubs attached to your ticket. After 
that, you will be on your own. The spirit of brotherly love 
will be the order of the evening. 


You Will Want to Attend The Three General Sessions... 
From 9 to 10 Each Morning 


Welcome, Annual Meeting and Saddoris Award Presentation 
Monday, June 5, the opening assembly of the Convention. 
jules Meholek, general chairman of the Convention Com- 
mittee, will present the Welcoming Address. This will be 
followed by the Annual Meeting of the Society and the 
Saddoris Award presentation. 


Your Convention Headquarters 


Executive Session 


Tuesday, June 6, featuring the President of Standard 
Pressed Steel, Mr. H. Thomas Hallowell, Jr. Regardless 
ef your level in the quality control organization of your 
company, you won't want to miss business management's } 
viewpoint as Mr. Hallowell talks about “Quality Control, | 
Reliability and Waste.” 


Honors Convocation 
Wednesday, June 7, to honor those persons selected as 
the Shewhart Medalist, Edwards Medalist, and Brumbaugh 
Awardee. The address of the Shewhart Medalist will be 
presented at this session. 





Your Host Committee Welcomes You 


LET THIS PHILADELPHIA Section Host Committee show you the Mundel, Ken Gray, Ralph Reeves, Andrew Irvine and Stan Hart. 
most wonderful time in the 15-year Convention history of your Seated are Jerry Braverman, Stan Wirtschafter, Mary Greiner, 
ASQC! Standing, from the left, are Kenneth Stephens, August Julius Mehalek, Mary Wolcott and Thomas Moran. 


To the 15th Annual Convention & Exhibit 
AMERICAN SOCIETY FOR QUALITY CONTROL 


There'll be a Program for the Ladies, Too! 


For the Ladies who will be attending the Convention with their Husbands, 
the following excellent program has been prepared by the Committee. 


MONDAY, JUNE 5 


Coffee Hour—Informal talk by Bonnie Small, Western Elec- 
tric Co., Allentown, Pa., on the topic “Quality Control and 
Your Husband.” 


Walking Tour—Historic Philadelphia. 


TUESDAY, JUNE 6 


Coffee Hour 
Luncheon and Fashion Show by the Lillian Albus Shop. 


Walking Tour—Philadelphia’s leading shops and stores. 


WEDNESDAY, JUNE 7 


Coffee Hour and Walking Tour—Antique Shops along Antique 
Row. 


Sheraton Hotel - Philadelphia - June 5, 6, 7! 








New micrometer can 
measure internal lands 
and grooves to + .0005" 

...on the machine! 


Now, for the first time, you 
can measure internal lands and 
grooves, O-ring widths, retain- 
ing ring grooves, keyways, and 
cylinder grooves simply and 
accurately.The new Multi-Mike* 
internal groove micrometer 
operates just like any conven- 
tional micrometer. Easy-to-read 
Starrett micrometer head has 
graduations in thousandths of 
an inch. Multi-Mike can reach 
into, and measure, bores as deep 
as 5%"; the two standard models 
fit holes down to 4” or 4" diam- 
eters. The Multi-Mike measures 
groove widths from .050° to 
1.050” and lands from 0 to 
1.000". And this amazing new 
internal micrometer can do all 
this while the piece is still on 
the machine! 

Multi-Mike produces higher 
quality work with lower cost 
set-ups and fewer rejections. 
gives you greatly reduced 
inspection and quality control 
costs. Write today for free 
literature. 


*rRADEMARK; PATENT PENDING 
Multi-Mike Micrometer 


is another invention marketed by 


~e _, NAVAN PRODUCTS INC. 


= Subsidiary of 


NAVAN | | Worth American Aviation, Inc 


i 


900/N North Sepulveda 
El Segundo, California 


ewewnos warnrring | 
wom vrs Ct 











the user can power the unit with 
individual mercury cells or carbon 
cells or operate it from regular pow- 
er lines. All components, including 
gage head, battery and accessories 
are contained within the housing of 
the amplifier, which is the carrying 
case of the gage. Carrying handles 
also serve as adjustable legs so the 
meter can be set at any angle for 
easiest viewing. Any two of six dif- 
ferent gaging ranges, from 0.0002 to 
0.010 inches, can be combined in the 
amplifier-meter, providing magnifi- 
cations up to 11,000x. Scales are cor- 
related and provide minimum gradu- 
ations from 0.000010 to 0.0005 inches 
depending on the two scales selected. 
New design of contact tip automatic- 
ally compensates for setting contact 
arm at any angle up to 20° with 
work, thus eliminating the need to 
apply correction factors as normally 
required. A new two-speed control 
for setting zero electrically combines 
rapid long-range approach and 
closely controlled fine adjustment. 
Gage Head operates virtually with- 
out friction, applying only 2.5 grams 
pressure to the work, thus permit- 
ting accurate, high-magnification 
measurements using regular type 
height gage and test set fixtures 
Gage Head and Cord are impervi- 
ous to oil and water in any amount 
Total weight of Electro-Probe is 
only 6% lbs. 


New Literature Available 


L-4-1—Nondestructive Testing Bul- 
letin 00-105 is a 12-page bulletin de- 
scribing the Sperry line of ultrasonic 
testing equipment, portable industri- 
al X-ray and Magnetic Particle in- 
spection equipment and supplies. 

* * * 
L-4-2—A 100-page application note 
presenting basic information on mic- 
rowave measurements is now avail- 
able from the Hewlett-Packard Co 
The note, in booklet form, is entitled 
“Introduction to Microwave Meas- 
urements.” It is particularly useful 
to those who must regularly intro- 
duce new technical personnel into 
the specialized field of microwave 
measurements 

* * * 
L-4-3—A booklet describing the 
theory and design of the recently an- 
nounced solid state optical maser is 
now available from Bell Telephone 
Laboratories. The eight-page booklet 
is a reprint of an article by A. L. 
Schawlow of the Laboratories’ re- 
search department, which appeared 
originally in the Bell Laboratories 
Record 

- * * 
L-4-4—Screw-Thread Standards for 
Federal Services, 1957, Part III, Na- 
tional Bureau of Standards Hand- 
book H28 (1957) — Amends in part 
H28 (1944) (and in part its 1950 
Supplement) was issued October, 
1960. This volume is the third of a 
series of three into which the 1957 
edition of NBS Handbook H28 is 
divided. It covers Acme, Stub Acme, 


and Buttress threads; rolled threads 
for screw shells of electric lamp 
holders and unassembled lamp bases; 
microscope objective and nosepiece 
threads; surveying instrument 
mounting threads; ISO metric 
thread; miscellaneous threads; Class 
five interference-fit threads, trial 
standard; and wrench openings. 
Price 60 cents. Order direct from 
Superintendent of Documents, U.S. 
Government Printing Office, Wash- 
ington 5, D.C. 


7 * o 


L-4-5—Thwing - Albert’s Bulletin 
#373-ST describing the Fotosize 
Liquid Penetration Tester for sizing 
of paper is available. The bulletin 
illustrates the photoelectric Fotosize 
Tester and describes the operation 
of the instrument. 
. . * 


L-4-6—Magnetic Analysis Corpora- 
tion has prepared a four-page bul- 
letin #130 describing their new Sin- 
gle Frequency non-destructive in- 
spection equipment for finding flaws 
in non-ferrous, non-magnetic metals 
The bulletin describes how the 
equipment locates surface or sub- 
surface flaws, in materials up to 
three inches in diameter, and indi- 
cates them on an oscilloscope screen 
The bulletin also provides informa- 
tion on the components of the equip- 
ment, sensitivity and adaptability to 
either a separate inspection set-up 
or production line use. 

. . 7 
L-4-7—Wavelength calibrators for 
infrared spectrophotometers are be- 
ing offered at no cost by the Scien- 
tific and Process Instruments Divi- 
sior of Beckman Instruments, Inc. A 
polystyrene film in one end of the 
calibrator may be inserted into the 
sample compartment of most infra- 
red spectrophotometers, By compar- 
ing the spectral curve produced by 
the film with a polystyrene curve 
printed on the back of the calibrator, 
the operator is able to check the 
instrument for calibration, reso! 
tion, and stray light. 

7 . o 
L-4-8—A new brochure, Successful 
Supervision, is now being offered 
without charge to business and in- 
dustry executives by Elliott Service 
Co., Inc. The brochure describes 34 
booklets that present practical tech- 
niques of problem handling in seven 
major areas, six motivation studies, 
six boss-to-boss dialogues, and six 
jatabooks 

. 7 * 

L-4-9—An eight-page brochure de- 
scribes a new electronic system of 
searching metallurgical and related 
literature for specific information 
on subjects developed by American 
Society for Metals. It describes a 
mechanized way to reduce research 
costs and increase accuracy, speed 
and effectiveness. It shows how 
subscribers may receive, every two 
weeks, information on anything 
published in the preceding two 
weeks on their field of interest. 


INDUSTRIAL QUALITY CONTROL 





BOOK REVIEN 


W. D. Baten, Editor 


26 University Drive, East Lansing, Mich. 


STATISTICS: WITH APPLICA- 
TIONS IN MANAGEMENT AND 
ECONOMICS by Earl K. Bowen. 
Published by Richard Irwin, Inc., 
pp. vii-415, $6.50. Reviewed by Dr 
Frank Saidel, Mathematics Depart- 
ment, City College, New York, N.Y 


This is a basic text for a first 
course in Statistics for economics 
and industrial management students 
as well as for the general business 
administration student. 


While no prerequisite mathematics 
is indicated, a general facility with 
numerical computations is essential 
Significant digits and computations 
with approximate numbers are ex- 
plained in a chapter on basic calcu- 
lations which prepares one for many 
of the calculations encountered in 
descriptive statistics, including ra- 
tios and percent. A brief but basic 
discussion of logarithms and the 
use of the slide rule as a computer 
is also included. 


The overall approach is non-math- 
ematical, featuring an illustrative 
problem centered approach. De- 
spite this limited use of mathematics, 
the student who works through this 
book will build a firm foundation 
for further statistical studies while 
gaining basic grasp of important sta- 
tistical ideas. 


Each chapter includes a generous 
selection of problems and nearly all 
include a large number of true-false 
questions. An important feature of 
the book is the bibliography at the 
end of most chapters, which enables 
the more inquisitive student to pur- 
sue a topic further. Applications are 
up to date and practical, for instance 
the description of the use of punched 
cards in electronic data processing 


A chapter on data collection in- 
cludes agencies which collect and 
publish data as well as methods em- 
ployed in the collection and tabulat- 
ing process. The construction of 
charts and statistical tables is ex- 
plained. A basic understanding of 
averages and dispersion is aimed 
for together with a sharp warning 
on interpretation of numerical re- 
sults. 


Primary sources are referred to, in 
particular in the discussion of how 
to compute index numbers and 
where to find this data. Also in time 
series analysis in which the National 
Bureau of Economic Research pro- 
cedure for dealing with cyclical 
movements is detailed. 


The author makes the greatest use 
of mathematical procedures in han- 
dling regression analysis, the least 
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squares methods for estimating 
equations of the straight line and of 
logarithmic equations, including 
formulas for the standard error of 
estimate and correlation coefficient 


Sampling is covered in the last 
four chapters of the book. The non- 
mathematical exposition of sampling 
inspection leads to an explanation, 
via illustrative problems, of the Ac- 
ceptable Quality Level plan and op- 
erating characteristics curve together 
with double and sequential plans. 
The computation of points on the 
operating characteristic curve is 
clearly explained in an elementary 
fashion. Practical suggestions are 
given in connection with sampling 
procedures. 


In keeping with the idea of limit- 
ing the level of mathematics re- 
quired for understanding this book, 
the normal distribution is ap- 
proached by the study of the iso- 
sceles distribution. Application of 
normal probabilities are then ex- 
plained without mathematical deri- 
vations. By example, the author 
shows how to apply the standard 
error of the mean in the sampling 
distribution of the mean, and confi- 
dence intervals for the universe 
mean are described in proper tech- 
nical terms, together with the com- 
parable study of a proportion. 
Quality control charts are explained 
in the concluding pages of the book 


There are tables of logarithms, 

square roots, and areas and ordin- 
ates of the normal probability dis- 
tribution. The 415 page book con- 
tains 371 problems and 413 true- 
false questions. Answers to problems 
are not given. 
A HISTORY OF THE INTERNA- 
TIONAL STATISTICAL INSTI- 
TUTE: 1885-1960, by J. W. Nixon, 
International Statistical Institute, 
The Hague, 1960, pages viii-188, 
$2.40. Reviewed by Leo Katz, De- 
partment of Statistics, Michigan 
State University. 

The year 1960 marked the seventy- 
fifth anniversary of the founding of 
the International Statistical Insti- 
tute. Although a previous volume 
commemorating the first fifty years 
of the Institute (50 annees de l’Insti- 
tut International de Statistique by 
Frederick Zahn) had been issued 
in 1934, it was decided that the pres- 
ent volume should be as complete as 
possible and cover the entire seven- 
ty-five year span. In large measure, 
this volume includes the ground cov- 
ered by the earlier book. However, 
certain purely historical material is 
not repeated, for example, biograph- 
ical notes of the presidents appear 
only for the five most recent presi- 
dents. 

Part I covers the development of 
the Institute from its beginnings 
through 1946. Part II discussed the 


Northeast Reliability Training Course 


The Northeast Reliability Training Course will be conducted May 
22-27 at the Sheraton Inn, Syracuse, N.Y. It will be directed by fore- 
most consultants in quality control and reliability. 


The course will be sponsored by the Electronics Division, ASQC, 


and the Institute of Radio Engineers. 


Classes will total 50 hours, from 9 a.m. Monday, May 22, until 4 p.m. 
Saturday, May 27. In the evenings guest speakers will lead discus- 
sions on various aspects of reliability. 


Registration is limited to 35 persons to preserve an atmosphere of 
individual tutorship. Registration is open to all applicants and is 
complete only upon the receipt of the full registration fee, $225, 
which will cover the cost of course materials, lunches and one 
dinner. The registrar—Mrs. N. J. McAfee, 2106 Tucker Lane, Apt. 


A-8, Baltimore 7, Md. 


Companies sending representatives to this course will 


benefit 


directly. Completion of this course will equip the individual with 
the basic tools and knowledge required to pursue a systematic ap- 
proach to reliability problems and to up-grade the reliability jobs 


in his company. 








reorganization of the Institute after 
World War II and its subsequent 
development up to the present date. 
In Part III, there is a treatment of 
the scientific and educational work 
of the Institute and Part IV dis- 
cusses the extent to which the aims 
of the Institute have been mit and 
prospects for future developr .2nts. 

Seven appendices present the bulk 
of the historical material. Two dozen 
illustrations include ten photographs 
of the successive presidents of the 
Institute 


SYMBOLS, DEFINITIONS AND 
TABLES for Industrial Statistics 
and Quality Control, published by 
the Rochester Institute of Technol- 
ogy, pages i-202, $3.00. Reviewed 
by W. D. Baten, Michigan State Uni- 
versity. This handbook is available 
from the Rochester Institute Book- 
store, Rochester Institute of Tech- 
nology, Rochester 8, N.Y. 

In 1953 the Industrial Statistical 
Committee was established to serve 
as a place to present problems that 
might be of general interest, to serve 
as a clearing house for the latest 
statistical techniques, to serve as a 
place to inter-change statistical ta- 
bles and to ~<oordinate the statistical 
terminology used by various groups 

To carry out the last aim, a No- 
menclature Subcommittee was es- 
talished in 1954 to draw up a set 


Case Histories 


comparison of methods. 





ASQC, 161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


Please send me 


a check or money order for $ 
Name 

Address 

City 


— 
nr 


Oa Statistical Methods 
For Quality Control 


Series lic Regression, Correlation and Association) 
$1.00 


Prepared by the Metals Technical Committee 
of the American Society for Quality Control 


Published in April 1960 by the American Iron 
and Steel Institute 


This second series of case histories features the use of committee 
Standard Data. By keeping data constant, the study is focused on 


copies of Case Histories On Statistical Methods for 
Quality Control, Series |! (Regression, Correlation and Association). Enclosed is 


of standara statistical definitions 
and symbols which could be recom- 
mended for wide use. This book 
contains the report of this subcom- 
mittee which was made after several 
meetings, many conferences with 
prominent statisticians and detailed 
study of all recommendations 


The report presents symbols, defi- 
nitions, descriptions, usages, tests, 
tables, charts, formulas, outlines, de- 
signs, etc., that teachers, personnel 
in industries and governments, con- 
sultants and research workers can 
use effectively. There is a wide 
range of statistical nomenclature 
that should provide for reports, sur- 
veys, analyses, etc. a common lan- 
guage that will be understood by a 
large number of people. If all be- 
ginning statistical text books, courses 
of instruction in statistics and many 
articles in our statistical journals 
would use the recornmendations in- 
cluded in this report there would be, 
in a few years, less confusion on the 
uses of statistical material than at 
present and more uniformity as to 
explaining statistical procedures 

This book presents material about 
measures of central tendency, meas- 
ures of dispersion, errors, terms 
about attributes, acceptance samp- 
ling, significance tests, analyses of 
variances, control charts, confidence 
limits, various distributions and their 
5 percent and 1 percent probability 





¢ 


puints, power of tests, estimation, 
linear and multiple regression, cor- 
relations, designs of experiments, 
etc. 


There are many tables such as X°, 
t, F, confidence limits for fraction 
defectives, random numbers, the 
normal curve, critical values of the 
multivariate T* distribution, number 
of observations for t-tests of dif- 
ference between two arithmetic av- 
erages, factors for computing control 
chart limits, G test for sample means 
versus standard critical values, con- 
fidence limits for correlation coeffi- 
cients, number of observations re- 
quired for the comparison of two 
population variances using the F- 
test, charts of the power function 
for analysis of variance tests, etc. 


Every statistician will find this 
book a valuable addition to his 
library 


EFFECTIVE WORK MANAGE- 
MENT by Milton Brown, MacMillan 
Co., New York City, 12 Chapters, 
244 pages, $5.00. Reviewed by W. J 
Gallagher, Chrysler Corp., John R 
plant, Detroit, Mich. 


As the title indicates, this book is 
directed to all areas of management 
Considered from a quality control 
orientation it can be excellent read- 
ing for not only management, but 
also the quality control engineer 
and analyst. 


The book is organized into five 
major areas beginning with a dis- 
cussion of precisely what a manager 
does. Succeeding sections cover 
Planning and Decision Making, Ex- 
ecutive Artion, Management Con- 
trol and pplying the Management 
Processt.. 


Chapter 11 provides a series of 
worthwhile check lists to improve 
work methods and efficiency, utili- 
zation of manpower and other ele- 
ments all essential for a successful 
total quality control program. The 
discussion on Making Sound Decis- 
ions may basically be the scientific 
approach. However, the straightfor- 
ward presentation is laid out in a 
manner which will induce the reader 
to frequently refer back to the text, 
much in the way that you would 
use a handbook. 


So much has been written on the 
mathematical techniques of quality 
control, we sometimes forget that 
these tools, important as they are, 
represent only one phase of the 
quality control function. This book 
is an excellent sine qua non to go 
with the necessary mathematics if 
the quality control technician is to 
be adequately equipped to do his 
job. 


Effective Work Management can 
be highly recommended for the tech- 
nically oriented quality control spe- 
cialist to round out his background 
and enable him to significantly in- 
crease his effectiveness. 


INDUSTRIAL QUALITY CONTROL 





Dean Hund, librarian, RCA; Dr. Paul Leatherman, AMC Ballistic Missile 

Center, and Don Andree, RCA, discuss the details for donating docu- 

ments to the library and for withdrawing and returning documents 
to the libarary. 


Los Angeles Section Establishes 
Quality Control Lending Library 


Have ycu ever wanted to re-read an article on Quality 
Control only to discover you had discarded the maga- 
zine? If so, you have company! 


For the past year and a half Jack Lancaster, Ray 
Primmer and several other members of the Los Angeles 
section, ASQC, have discussed the desirability of estab- 
lishing a library of Quality and Reliability so that 
worthwhile information would not be lost forever the 
moment it hit the wastebasket 


Problems to be surmounted were—where will the 
library be located? Who will supply the file cabinets, 
shelves, etc. for document storage? And most impor- 
tant, who will provide the librarian service, such as card 
cataloguing, filing, answering requests, etc.? 


A search of several months was ended recently when 
RCA volunteered to provide physical facilities plus li- 
brarian service at the RCA Plant in Van Nuys, Calif 


Tentative rules are that any member of LA ASQC 
may request documents directly from the library by 
phoning or writing Dean Hund. Non-members or mem- 
bers outside the Los Angeles area must send their re- 
quest to the Los Angeles section chairman, Jack Lan- 
caster. Due to security problems, it is not practical for 
outsiders to visit the library, but documents may be 
picked up at the RCA Lobby. Alternatively they will 
be received by mail. Reproductions of short articles will 
be available. These need not be returned but lengthy 
items will be charged out for two weeks (renewable). 


Thanks to Dr. Paul Leatherman, the library already 
has a complete set of “Industrial Quality Control” plus 
a few other documents. Additional donations will be 
gratefully accepted and should be directed to RCA, 8500 
Balboa Blvd., Van Nuys, Calif., Attn: Dean Hund. It 
is important that they be identified as donations to the 
ASQC Library. 


As an interesting sidelight, the first request for in- 
formation from the library did not come from Los 
Angeles, nor from California, nor from the USA, but 
from Lausanne, Switzerland. A Consulting Engineer 
who recently had moved from Los Angeles to Lausanne 
requested information on Quality Control in Instrument 
Manufacture for use in preparation of a paper on this 
subject. Due to difficulty in obtaining the information 
locally, he sent a request for help to Los Angeles, which 
was promptly filled. 
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section 


briefs 


AKRON-CANTON ... Jan. 12, Dr. John E. Whitwell, 
Princeton University, addressed a joint meeting with 
AICE in January His topic, “Evolutionary Oper- 
ation,” which included the Park Analysis Technique, 
was well received by both groups... 

Apr. 28, 8:15 a.m., Third Annual Seminar, Akron 
University 

Leonard Seder, author, lecturer and QC consultant, 
will conduct the morning sessions. Paul Belcher, First 
National Bank, Akron, the luncheon speaker, will dis- 
cuss “The Economic Outlook.” 


The afternoon will be devoted to four concurrently 
scheduled sessions—“Advanced Statistical Techniques,” 
Dr. Edgar P. King, Eli Lilly Co.; “Starting a QC Pro- 
gram for Small Companies,” Edward Braybant, Black- 
hawk Manufacturing Co.; “Reliability,” R. R. Landers 
and L. F. Moe, Thompson-Ramo-Wooldridge, and “Ba- 
sic Training in QC,” Robert Archer, Hoover Co. 

Seminar co-chairmen are Norton Miller, Goodyear 
Tire & Rubber Co., and Tom Sharkey, Akron Uni- 
versity. 

H. P. Pierce 


ALLENTOWN-BETHLEHEM ... Jan. 18, Hotel Traylor, 
pre-meeting clinic—Miss Bonnie Small explained and 
illustrated several simple though very effective ways 
of controlling the quality of short runs by statistical 
methods . William A. MacCrehan, Bendix Corp., 
Baltimore, Md., presented “Challenge of Reliability”... 

David F. Roberts 


BALTIMORE .. . Jan. 17, Robert W. Williams, senior 
test planning engineer, Air Arm Division, Westinghouse 
Electric Corp., Baltimore, Md., discussed the need for 
testing and the details required to implement and ac- 
complish a successful test program 

The Baltimore section along with other engineering 
societies in the area participated in the publication of 
a National Engineers’ Week supplement in one of the 
local newspapers, One of our past chairmen, Ed Glocker, 
was a member of the Engineers’ Week committee. 

At a recent executive committee meeting attention 
was focused on planning a program for the 1961-62 
season. High on the agenda is a proposed Baltimore- 
Washington Conference on Reliability. 

A. M. Reek 


BATTLE CREEK-KALAMAZOO .. . Jan. 19, Technical 
Session, Upjohn Co., Kalamazoo, Mich., with “Search 
for Reliability” by Nelson G. Meagley, QC department, 
Continental Aviation and Engineering . . . Mr. Meagley 
pointed out the importance of the constant search for 
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better reliability and the high cost of failure, especially 
in the aircraft and missile industry ... 

Apr. 20, Technical Session, Post Club House, Battle 
Creek, Mich., with “The Purchasing Viewpoint of QC” 
by Earl H. Nelson, director of purchasing, Checker 
Motors Corp., Kalamazoo, Mich. . . . Mr. Nelson is past 
president of Kalamazoo Valley Association of Purchas- 
ing Agents and past national director of National As- 
sociation of Purchasing Agents... 

Peter F. Koets 


BIRMINGHAM ... Jan. 13, meeting held at Tuscaloosa, 
Professor Paul Hassell, University of Alabama, spoke 
on “QC Probability Applications” . There was a 
lively discussion on work-sampling .. . 

A. E. Raeuber 


BOSTON .. . Jan. 9, the eight-week series on Precision 
Measurement and Gaging opened with 82 registrants 
. . » Included in this series was the DoALL Company 
lecture—“Story of the Cutting Edge.” This was pre- 
sented at a dinner meeting... 

Jan. 12, Bruce W. Atchinson Jr., plant manager, Stan- 
ley Tools, New Britain, Conn., held the complete atten- 
tion of 100 persons during his talk on “What Does the 
Production Manager Expect from Quality Control”... 

Apr. 13, “Interpreting Results from Testing Processes” 
by Dr. Grant Wernimont, Eastman Kodak Co., Roches- 
GU eels b << 

Apr. 6, Merrimac Valley subsection, “Controlling 
Quality” by Leonard Seder, QC Consultant ... 

This subsection is making formal application for sec- 
tion status. This will be the fifth subsection to be 
guided to maturity by the Boston section. 

H. L. Keefe 





William D. Kelley 


The life of William D. Kelley, 36, Technical Di- 
rector of the Allegany Instrument Co., and mem- 
ber of the Delaware Section, ASQC, was tragi- 
cally ended Feb. 2, when his plane struck a 
mountain peak in Northern Utah during a sudden 
snowstorm. The fatal crash occurred while Mr. 
Kelley was piloting a Cessna 195 to Brigham City, 
after attending a meeting of the American Rocket 
Society in Salt Lake City 


Mr. Kelley, a graduate of Virginia Polytechnic 
Institute, 1950, had achieved notable professionali 
recognition during his fifteen years in the field 
xf rocket instrumentation. A native of Bluefield, 
W. Va., he began his civilian career with the Her- 
cules Powder Co., Radford, Va., successfully fill- 
ing a variety of engineering positions. After sev- 
eral years, he left to join the Thiokol Chemical 
Corp., Elkton, Md., and later was transferred to 
Brigham City, Utah, where as quality control 
manager, he led a 750-man instrumentation team, 
which played an important role in developing the 
first-stage engine of the Minuteman missile. 


After a fourteen-month return with Hercules 
at Wilmington, Del., as a member of the Programs 
and Planning Department, Mr. Kelley joined the 
Allegany Instrument Company as technical direc- 
tor, a staff assignment to the general manager. He 
assumed this position in September, 1960, and was 
headquartered in Cumberland, Md., where he 
resided with his wife and six children. 











BUFFALO .. . Jan. 30, Westbrook Hotel, Buffalo, N.Y., 
61 persons heard “Machine and Process Capabilities” 
by William Myers, QC director, Delco Appliances Divi- 
sion, GMC, Rochester, N. Y. ... A graduate of Indiana 
Business School of Accounting, Mr. Myers has also 
completed QC courses at Purdue University and the 
Rochester Institute of Technology . . . During his 33 
years with General Motors he has been a customer con- 
tact representative, tool and gage inspection foreman, 
inspection supervisor, assistant chief inspector, and is 


presently QC director. . 
A. J. Ritter 


CHATTANOOGA .. . Jan. 9, plant tour, United Hosiery 
Mill, Chattanooga, with hosts Mrs. Mae Wolfe, vice 
president for quality control and a charter member 
of the Chattanooga section, along with section members 
Keith Wilson and Bailey Williams . . . F. E. Tugman, 
president, United Hosiery Mill, welcomed the group .. . 
Everyone acquired some of the firm’s well known 
“Buster Brown” products—children’s socks, shirts, pants, 


sweaters, etc. ... 
John L. Rose, Jr. 


CHICAGO ... Apr. 5, circle the date on your calendar 
and plan to attend the Sixth general meeting of the 
season—6:30 p.m., Bar Association, 29 S. LaSalle St., 
Chicago, Ill.... For dinner reservations contact Miss Ann 
Livingston, Zenith Radio, BE 7-7500, Ext. 425... Dr. J. 
Stuart Hunter will discuss “Evolutionary Operations” 


. . . Technical chairman of this program will be Kar] 
Bauer, Abbott Laboratories .. . 

Dr. Hunter had been listed as the speaker for the 
Mar. 8 meeting as published in the March issue. In his 
place, J. Rere, Caywood Schiller Associates, was sched- 
uled to speak on “Operations Research.” 

Enrollment was tops as the advanced course on sta- 
tistical principles began Jan. 31 at the University of 
Illinois, Navy Pier, Chicago, Ill. Instructors are Dr. 
Marjorie L. Sutherland of Sutherland-Jacobson and 
Associates, and Miss Mae Goodwin Tarver of Conti- 
nental Can Co. 

The Central Illinois, Chicago, Kankakee-Joliet and 
Rockford sections sponsored the second annual “All 
Illinois Conference” on Saturday, Feb. 4, at the Uni- 
versity of Illinois, Urbana, III. 

Toastmaster was Professor K. J. Trigger, Head of 
Industrial Engineering, University of Illinois. 

Chairmen were C. J. Streib, Sundstrand Corp.; D. W. 
Gierke, National Cylinder Gas Co., and G. J. Burt, 
Joliet Arsenal. 

Speakers were Robert Boeke, John Deere & Co., 
Moline, Ill.; W. B. Biship, Sr., A. E. Staley Co., Decatur, 
IIL; Dr. I. L. Heckman, professor of management, Uni- 
versity of Illinois; A. H. Benscoter, J. E. Griffin and 
R. H. Johnson, A. O. Smith Co., Permaglass Division, 
Kankakee, Ill.; Dr. W. C. Jacobs, professor of biometry 
and data processing, University of Illinois; J. F. Jeffrey, 
Caterpillar Tractor Co., Joliet, Ill, and Dr. I. W. Burr, 
professor of mathematics and statistics, Purdue Uni- 
versity. 
John Dittrich 
CLEVELAND ... Jan. 6, there was no depression this 
night when Cleveland section members participated 
in “Making Management Decisions for a Manufacturing 
Enterprise” . .. 

The group participation was led by Dr. Frank Childs, 
associate professor of industry and statistics, Western 
Reserve University. Each “plant” had to make its own 
decisions and compare its profits with the other “plant” 
present. It was most interesting and enjoyable. 

Apr. 7, George P. Box, Army Statistical Research 
Center, Madison, Wis., will speak on “Automatic Opti- 


mization” ... 
Howard O. Schmidt 


COLUMBUS ... Jan. 4, joint dinner meeting with the 


Columbus Chapter of the American Society for Metals 
. D. H. W. Allan, metallurgical statistical analyst, 
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American Iron and Steel Institute, New York, N. Y., 
gave a very interesting talk on “Metallurgical Quality 
Control”... 

Jan, 18, joint meeting with the IRE Professional 
Group on Reliability and Quality Control . . . Robert 
Yereance Sr., electrical engineer, Battelle Memorial In- 
stitute, spoke on “Reliability Field Failure Reporting” ... 

May 17, Westinghouse Corp., “Reliability Evaluation 
of a Weapon System” by R. C. Draudt, chief QC analyst, 
Columbus Division, North American Aviation Inc. .. . 

G. E. Arris 


CORNING-ELMIRA .. . Jan. 10, Hardinge Brothers, Inc., 
Elmira, N. Y.... 

Following a buffet supper, plant tours were con- 
ducted by Hardinge personnel. This plant, which man- 
ufactures machine tools and collets, employs some very 
interestiig automated machines 

Apr. 11, Hickory House, Horseheads, N.Y., R. M. Hof- 
stead, assistant director of statistics, Bristol Labora- 
tories, Syracuse, N. Y., will discuss “What Kind of 
people?” 

Richard J. Gibson 
DALLAS-FORT WORTH ... Jan. 19, inspection clinic 
with Harold C. Waite, district manager, Brown & Sharpe 
Manufacturing Co. . . . The topic—“Back to the Basics 
in Precision Measurement” emphasized the part played 
in industry by the inspector... 

Following the dinner, Joseph L. Bernick, quality 
manager, Nuclear Division, The Martin Co., Baltimore, 
Md., gave an extremely interesting slide-illustrated talk 
on “Nuclear Energy Goes to Work.” This talk gave 
those of us who had little knowledge of the construc- 
tion and uses of an atomic reactor a much better under- 
standing of what makes a reactor “tick” and its po- 
tential peacetime applications 

R. R. Massegee 


GREATER DETROIT ... Jan. 19, 100 persons met at 
the Dodge plant, Chrysler Corp., to hear C. G. Bauer, 
Chrysler’s staff director of quality control, tell us about 
the requirements for a quality control program, as 
dictated by customers... 

Mr. Bauer has had many years of experience both 
in manufacturing and quality control. 

C. L. Tomlinson, quality engineering supervisor, 
Chrysler Imperial, a section board member, told how 
buth mechanics and QC operators attended QC training 
sessions on their own time. 

He spoke especially of the necessity for inspecting 
welds, and of the excellent results that have been 
produced by the program 

Frances D. Huntington 
EVANSVILLE-OWENSBORO Jan. 17, Vendome 
Hotel, Evansville, Ind., C. R. Wade, QC manager, RCA 
Whirlpool Corp., Evansville, summarized some of the 
methods used by his firm in conducting process capa- 
bility studies . The guest list for the evening read 
like a Who’s Who . . Harry Musgrave, who hosted 
the affair, had a large case of laryngitis but salvaged 
enough voice to carry out the program in excellent 
fashion 

Apr. 18, Owensboro, Ky., members who enjoyed the 
November plant tour of Bucyrus Erie, Inc., as guest 
of Ed Stiles will be happy to know that Ed is our 
April speaker. 

The rest of you will enjoy meeting Ed and we are 
certain he will give you a new slant on certain QC 
activities. See you in Owensboro? 

W. E. VerWayne 
HAMILTON-MIDDLETOWN . Apr. 5, 7 p.m., “Ladies’ 
Night” at the Colony Restaurant, directly across from 
the Sheraton Gibson on Walnut Street ... Dinner will 
be preceded by a cocktail half-hour with our hosts— 
Robert Westheimer and Fred Weller 

After dinner we will proceed to the brokerage office 
of Westheimer and Co. Mr. Westheimer and Mr. Weller 
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will explain the functions of the brokerage house, its 
operations, the “Board” in the customer’s room, and 
Westheimer’s research operation. 

Our hosts will also discuss the use of statistics and 
statistical sampling in financial analyses of corpora- 
tions and in predictions of trends in the economy and 
in a particular company. 

Lon Ely 
HAMILTON ... Jan. 12—ASQC, the Canadian Indus- 
trial Management Association, and the Engineering In- 
stitute of Canada held a joint dinner meeting in the 
Ebony Room of Robert’s Restaurant 

A capacity crowd heard “Management’s Responsi- 
bilities to Produce a Reliable Product” very capably 
presented by William A. MacCrehan, Bendix Corp., 
Baltimore, Md. 

Apr. 13, case history panel discussion with a panel 
of Toronto section ASQC members... . Also, election 


of officers ... 
O. W. Holland 


HARRISBURG ... Jan. 4, joint meeting with the Amer- 
ican Chemical Society, Arcadia Cafe, Lancaster, Pa... . 
Fred Gropper, engineering service division, E. I. Du 
Pont de Nemours & Co., Inc., Wilmington, Dela., pre- 
sented “Operations Research” He showed slides 
and gave a general review of the various forms used 
to gather information on items such as inventory con- 
trol, distribution studies, data processing, information 
and data retreival, project planning and scheduling 
risk analysis, pricing studies, and special mathematical 
applications ... 

He omitted mathematics and concentrated on the 
concept and structure of the methods he employs. 

Apr. 5, Management Night, pre-meeting clinic 5:30 
p.m., dinner 6:30 p.m. at Castigilia’s “A Quality 
Control Program Should be a Cost Reduction Program” 


by Harmon S. Bayer, QC Consultant, Detroit, Mich. 
Ann Englehart 


a ted 4 
DETECTS HIDDEN DEFECTS 


For internal visual inspection, LICO BORESCOPES 
are dependable over the years. 


Use a precision made Lico Borescore for accurate inspec- 
tion of tubes, hollow forgings, cylinders, combustion 
chambers, blind rivets, etc. 
e LICO optical systems give a wide field of view at 3-4 power, 
or any desired magnification. 
e Four seif-luminous, interchangeable viewing heads are 
available: 
Circumference: for rapid panoramic inspection 
Prismatic: for close angular viewing 
Forward: for blind bores 
Special: for various angles of view 
e Ultra-violet light can be built in for Magnafiux inspections 
e LICO instruments are available in one piece or in sections 
e Special designs can be readily fabricated from stock parts 
Lico Borescopes are widely used throughout industry in 
sizes from a small quill to 2%4” in diameter and from a few 
inches to 85 feet in length. Write, wire or call for our 
bid on an inspection instrument to meet your needs. 


LENOX INSTRUMENT CO. 


2008 CHANCELLOR STREET 


PHILADELPHIA 3, PA. Phone: LOcust 8-661! 





HARTFORD ... Jan. 25, Second Annual Hartford Sec- 
tion Seminar, Dorian Shainin, vice president, Rath and 
Strong, Inc., described 13 ways of decreasing or elimi- 
nating avoidable costs . 

Techniques and tools discussed in the afternoon and 
evening sessions were the avoidable cost chart, pre- 
control charts, variation research method, full factorial 
experiments, square designs, fractional factorials, com- 
ponent search patterns, random balance designs, multi- 
ple balance designs, evolutionary operation, random 
evolutionary operation, sampling by variables, and 
sampling by attributes. 

Fifty-two persons attended the seminar. 

L. J. Sespaniak 


STATE UNIVERSITY OF IOWA .... Jan. 27, Moline, 
Ill., Simon Krasner, St. Louis Air Procurement District, 
explained that the most important attribute of a quality 
demerit rating system is the use of a consistent system 


of evaluation . . 
E. B. Godsey 


KANKAKEE-JOLIET .. . Jan. 10, Mickelberry’s High- 
way Inn, Chicago Heights, Ill., “Evolutionary Opera- 
tion” by Mrs. Florence Pohley Ritz . 


A graduate of the University of Chicago, Mrs. Ritz 
holds a bachelor degree in mathematics and a master 
degree in Business Administration. She majored in 
statistics for the advanced degree. She was previously 
employed by Armour and Co., and Abbott Laboratories, 
and is currently a statistician with the Simoniz Co. 

She is also teaching a course in “Introduction to Sta- 
tistics for Scientists” at the Chicago Central YMCA. 

Evolutionary Operation, more commonly termed 
EVOP, is a method whereby processes can be improved 
while maintaining normal production. Mrs. Ritz’s ex- 
amples were from the chemical field but EVOP can 
be applied to many other operations where two or 
more variables affect the end product. 

May 2, panel discussion and election of officers 

John E. Rauworth 


KANSAS CITY... Jan. 19, for those who are inter- 
ested in gaging and automation (and who in Quality 
Control isn’t?) this meeting was an event to be re- 
membered Bob Ruppert, Sheffield Corp., led us 
through the development of Gaging and Automation 
from the Stone Age right up to the edge of tomorrow 

. . Mr. Ruppert is new in our section but not in the 
field of automatic gaging This was one of the best 
presentations of its type that this reporter has heard 
for a long time. . 

A new publication has made its appearance on the 
Quality Control horizon. Editor Mike Putthoff and 
Associate Editor John Schuler have issued Vol. 1, No. 1 
of the Kansas City Newsletter—designed to keep the 
local membership better informed on section activities, 
problems, and progress. Congratulations to the editors 
for a fine start on a very worthwhile activity 

Chairman Cliff Cutler has given former chairman 
John Cobb the assignment of writing a section history 

H. Afton Taylor 


LEXINGTON January meeting, Scott Michaels, 
mathematics and statistics department, Proctor and 
Gamble, spoke on the “Use of Statistics in Cost Reduc- 
tion Projects” Harry Smith, head of the firm’s 
mathematics and statistics department, was a special 
guest at the meeting 

J. Graff 


LIMA Jan. 10, the section traveled to Superior 
Tube Co., Wapakoneta, Ohio, to be entertained by the 
dramatic presentation—“Curves can be Poisson” writ- 
ten by Miss Bonnie B. Small, Western Electric Co., and 
ably directed by Darrell C. Fultz, Ford Motor Co 

Apr. 11, 7:30 p.m., meeting at the Standard Oil Com- 
pany of Ohio, Lima, Ohio. . 

Ray Decker, Standard Oil, will present “Sohio In- 
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spectors Apply Statistical Methods.” 


May 9, members and new and old officers will hold 
their annual Mardi-Gras dinner meeting at the “New 
Milano Club,” Lima Ohio . . . Installation of officers, 
special entertainment, liquid refreshments, and various 
activities will be the schedule for the evening .. . 

E. K. Anderson 


LOS ANGELES ... Jan. 24, the Hughes Aircraft Panel 
headed by P. J. (Pat) Mallon broke the 1960-61 general 
meeting attendance record with a total of 527 mem- 
bers and guests... 

Dr. N. I. Hall, vice president of engineering, Hughes 
Aircraft Co., gave a brief talk on “Looking Towards 
the Future of Quality Control and Reliability.” 

Mr. Mallon gave a good review of how the Corporate 
Director’s Office communicates and directs policy to 
the various operating plants. 

J. J. Tamsen, quality manager, Communications Divi- 
sion, presented “Videosonic Instructions Raise Quality 
Standards.” Mr. Tamsen pointed out that where the 
normal training period, for new employees, requires 
ten days to hit the standard production rate, this can 
be reduced by a single day where videosonic instruc- 
tion has been properly planned. 

Apr. 25—Aerojet-General Corp., producers of Liquid 
and Solid propellant rockets, will present a panel 
headed by W. E. Campbell, director, quality and re- 
liability . . 

W. E. Zisch, vice president and general manager, 
will be the “spotlight speaker.” 

Department heads of the quality control organization 
at the Azusa plant will cover “The Contractor’s Role 
in Quality and Reliability.” 

Steve Kozich 


LOS ANGELES—VALLEY SUBSECTION ...A Valley 
subsection to the Los Angeles section to serve the San 
Fernando Valley was recently established during a 
meeting attended by 25 members of ASQC. 

E. J. Lancaster, chairman of the Los Angeles section, 
announced the following appointments to serve as offi- 
cers of the subsection through June 30, 1961: chairman 
—H. C. Christen, Lockheed Aircraft Corp.; vice chair- 
man—D. Andree, RCA; secretary—D. Harrison, Libra- 
scope, and treasurer—O. Kohler, Marquardt. 

It seems only fitting that the honor of chairman 
should be bestowed upon Mr. Christen, said Mr. Lan- 
caster. He is one of the original employees of Lockheed. 
His 31 years of aircraft industry experience have in- 
cluded all phases of planning, manufacturing and in- 
spection 

His efforts as director of quality control at the Geor- 
gia Division and presently at the California Division 
have played an integral part in establishing Lockheed’s 
record of quality and reliability in its products. 


Jan. 17, the president of ASQC, J. Y. 
McClure, QC manager, Convair Division, General Dy- 
namics Corp., gave an excellent presentation on 
“Planned Quality Control—A Production Necessity” . . . 

As an interesting sidelight to the presentation, Mr. 
McClure included a summary of the ASQC organization 
and its plans for the future. 


MEMPHIS 


Apr. 18, p.m., the Second Annual Ladies’ Night 
will be held as a dinner meeting at the Holiday Inn 
on Union Avenue . .. Robert N. Johnson, chief chemist, 
Process Foods Division, Kroger Co., Cincinnati, Ohio, 
will speak on “Quality Control in the Food Industry” ... 

W. L. Dickerson 


METROPOLITAN . Jan. 17, Warren Purcell, Ray- 
theon Corp., did an unusually good job for the 95 mem- 
bers and guests who attended the dinner meeting at 
the Hotel Shelburne in New York City ... 

A post-meeting survey strongly indicates that this 
excellent and well qualified speaker should be prevailed 
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A JetStar provides the background for this 
photo during a plant tour of Lockheed Air- 
craft Corp. Marietta, Ga. by the Georgia 
section, ASQC. From the left—David A. Web- 
ster, QC director, Lockheed; J. Y. McClure, 
esident, ASQC, with Convair, Fort Worth, 
exas, and Mrs. McClure; Mrs. Field and E. 
G. Field, secretary of the Georgia section, 
ASQC, and George Molzahn, QC department, 
Lockheed. 


upon to reduce his timely and effective viewpoints to 
writing for publication in Industrial Quality Control. 


The untimely and significantly unusual snowstorm 
which was promised for Feb. 1 but did not arrive until 
Feb. 4 necessitated a cancellation of the Seton Hall 
University All Day Chemical Conference. Both section 
chairman Bill Frey and conference chairman Lou Pas- 
teelnick are working in an eleventh hour attempt to 
reschedule this well prepared event. The probability 
of inclusion in the 1960-61 program of meetings is about 
0.5 or fifty-fifty 

S. G. Orban 


MILWAUKEE ... Jan. 16, at a dinner meeting at the 
Milwaukee Inn, H. Mack Truax, QC manager, Atlas 
Powder Co., Wilmington, Dela., spoke on “Cumulative 
Sums,” including the basic theory and a brief explana- 
tion of the method and areas of application 

This technique, which is a further refinement of the 
basic control chart, is particularly valuable for quickly 
disclosing trends or shifts in proce:ses. The basic theory, 
developed in England, has been successfully used by 
Mr. Truax and is gradually gaining wide acceptance in 
this country. His provocative talk was followed by a 
very interesting question and answer session 

Our dinner meeting was preceded by a presentation 
on the advantages of and uses for Electronic Gaging 
Equipment. Lester Nelson, representing the Cleveland 
Instrument Co., covered the field very well and in a 
general way which applied to most of the electronic 
gaging equipment on the market today 


Darrel Schroeder 


MINNESOTA . Jan. 10, the joint meeting with the 
American Statistical Association brought out a large 
group to hear Professor Milton Sobel, department of 
statistics, University of Minnesota, give a comprehensive 
and technical discussion “Acceptance Sampling with 
New Life Test Objectives” 

Feb. 1, annual open dinner meeting with wives and/or 
husbands as guests . 

After a very happy cocktail hour we heard Ronald 
Brown, speech department, University of Minnesota, 
present “Comments on Communication.” 

Mr. Brown’s highly amusing talk lead us to wonder 
why more errors don’t arise out of a misunderstanding 
of the meaning the other fellow is trying to convey 
The evening was highly successful and the visitors 
seemed happy and impressed with our new meeting 
place. 

Bill Beck, our present chairman, and Jule Enstad, 
past chairman, were members of a panel this month 
that discussed “Are Quality Control Engineers Indus- 
trial Engineers?” at a meeting of the American Insti- 
tute of Industrial Engineers. Don Bansell, a member 
of both groups, served as moderator 

Violet M. Rice 
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MONTREAL ... Jan. 11, unfortunately R. L. Myers, 
Westinghouse Corp., Elmira, N. Y., was unable to speak 
for the scheduled monthly meeting ... 

Instead, the meeting took the form of a QC problem 
clinic . . . This was an expansion of our regular pre- 
meeting clinic style which had prompted active par- 
ticipation. The group discussed some problems con- 
cerned with QC in the pulp and paper industry. 

Apr. 12, Ed Beckett, Northern Electric, will present 
“Getting Results from Your Training Program” .. . 

May 10, Peter F. Wade, Price Waterhouse and Co. 
Ltd., will discuss “Case Histories” at the Ecole Poly- 
technique in May Mr. Wade is section membership 
chairman and an instructor in the section’s advanced 
QC course 

T. F. Waterston 


MUNCIE Apr. 11, 6:30 p.m., joint meeting with 
the Indianapolis section, Carpenter’s Restaurant, State 
Road 67, followed by a plant tour at Kimble Glass 
Company conducted by Ed Spence, plant manager . . 
C. B. Johnson 


GREATER MUSKEGON ... Jan. 12, 77 members of 
the Greater Muskegon and Grand Rapids sections 
toured plant 6, Instrument Division, Lear Inc. . The 
group observed the manufacturing of parts and the 
assembly of aircraft and missile instruments under 
ideal and optimum conditions . 

The entire facility is air conditioned and pressurized 
to discourage the entry of dust; a microscopic particle 
could ruin a precision instrument. 

Lear machinists work to tolerances 10 times tighter 
than those of industry in general, some being as close 
as that space between the eye and the eyelid. 

Apr. 20, President’s Night, J. Y. McClure, ASQC 
president, will be the guest speaker 

In May we will have our joint meeting with the 
other groups associated with the Muskegon Manufac- 
turers Association. The place will be Stern’s Steak 
House, but the date is still indefinite 

William A. Hume 


NORTHEAST TENNESSEE ... Jan. 12, Management 
Night, Kingsport, Tenn... . 

This meeting is considered to be the most successful 
meeting to date. At the pre-session clinic in the Tennes- 
see Eastman Auditorium, 70 persons heard G. W. 
Hakanson, Tennessee Eastman, speak on “The Quality 
Control Organization.” 

Dorian Shainin, vice president, Rath and Strong, Inc., 
spoke on “How to Unearth and Implement Cost Re- 
duction Ideas.” In his talk, Mr. Shainin explained 
how costly problems could be detected and corrected 
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in January, during a joint meeti 

of the Philadelphia ASQC an 
ASTM sections, Dr. J. M. Juran de- 
scribed “Everyday ications of 
Quality Control T wes.” Dr. 
juran was the speaker at the first 
joint meeting of the two Societies 

several years ago. 


through the use of the scientific method, the analysis 
method, and the use of Latin Square techniques. 

Sixty-four members and 84 guests attended the meet- 
ing. Guests included members of management from 
industry in seven neighboring states. 

Mike Gomez 
OKLAHOMA CITY ... Jan. 17, Val Gene’s Cafeteria, 
35 guests and members heard Harry Herner, Monsanto 
Chemical Co., speak on “Quality Control in a Multi- 
Plant Operation”. . 

Apr. 18, the section will travel to Tulsa, Okla., to 
hear Dr. A. V. Feigenbaum speak on “Total Quality 
Control” . . The Oklahoma section will be guest of 
the Tulsa section . 

J. N. Hooper 
OMAHA-LINCOLN ... Jan. 13, Past President’s Night 
with five past presidents present—a letter from the 
sixth one was read ... Each present gave a short talk 
ndicating the growth of QC in their plants and the 


unique items and applications that they are making . 
T. C. Anker 


ORANGE EMPIRE 


January meeting, “Selling 
Quality” was the topic of a talk by William Breden- 
beck, QC manager, Robertshaw-Fulton, at the Anaheim 
Bowl 


The Department of Defense Specification for Quality 
Control MIL-Q-9858 was the topic of a “round table” 
discussion, with Gardner L. Mason, QC manager, Aero- 
nutronic, guest panelist. Howard Ingram, chief in- 
spector, Northronics, did his usual good job as mod- 
erator of this clinic session 

MIL-Q-9858 is generating considerable interest at 
local manufacturing companies as the controlling speci- 


fication for QC systems on DoD contracts. 
Henry W. McKee 


PARKERSBURG , Jan. 18, “Quality Control for 
Under Seas Cable Manufacture” an excellent talk by 
Jack Meredith, C & P Telephone Co., Parkersburg, 
W. Va. . 

Apr. 12, Statistical Significance for Outlying Ob- 
servations” by Dr. F. E. Grubbs, Aberdeen Proving 
Grounds 

Robert R. Stewart 
PENSACOLA-MOBILE . . Jan. 24, J. Y. McClure, 
ASQC president and manager of quality control, Con- 
vair, presented “Quality Control—A Production Neces- 
sity” . 

Mr. McClure pointed out that a great many QC 
programs across the country are not planned. With 
Foreign competition sharpening in comparison with 
U. S. industry, the purpose of a QC program is to 
produce a quality product on schedule and at a profit. 
Emphasizing the requirement for effective communica- 


38 


tions, he explained that the quality function must be 
allowed to look at the whole as well as the unit; other- 
wise, it will be putting out fires with a bucket brigade 
in the shadow of a sprinkler system. 

Apr. 13, St. Regis Paper Co., Pensacola, Fla... . 
Plant tour followed by dinner and an address by L. J. 
Trahan on “Beta Ray Control.” 

Walter D. Nencka 


PHILADELPHIA ... Jan. 26, despite the snowy 
weather, Dr. J. M. Juran drew close to 100 members 
and guests of ASQC and ASTM ... The joint meeting 
had been originally scheduled for the 19th. 

It is interesting to note that Dr. Juran spoke at the 
very first joint meeting of the two societies many 
years ago. He left the group many ideas concerning 
the management viewpoint in considering the applica- 
tion of the proper technique at the appropriate time 
A couple of profound quotes from Dr. Juran’s talk 
are, “Direct scientific efforts by their premises and 
not by their logic” and “The venturesome few only 
are sold results of logic—most everyone else must be 
sold by results.” 

Apr. 26, Al Sternberg informs us that a Reliability 
Task Group meeting will be held at the Philadelphia 
Textile Institute with dinner at 6:30 p.m... . 

The subject for the evening will be “Reliability— 
What it Means.” 

A panel type program is planned with Frank Gryna, 
Martin Co., Baltimore, Md., acting as moderator. Panel 
speakers will be Gordon H. Beckhart, RCA; Harry 
Kimmer, General Electric Co.; Nick Fariello, Philco 
Corp.; Henry Schumer, IRC, and Col. T. T. Brundage, 
U. S. Air Force 

Guests are welcome 

Albert G. Dettore 


PITTSBURGH ... Jan. 19, attendance was considerably 
hampered by Old Man Winter—one of the worst win- 
ters on record in Pittsburgh. For those who braved the 
elements, Dr. W. H. Clatworthy, Bettis Atomic Power 
Laboratory, had an interesting and educational session. 
He discussed balanced incomplete block designs and 
partially balanced incomplete block designs. He dis- 
cussed and showed how to determine ways of assigning 
treatments to the experimental units in such a manner 
as to achieve the best possible estimates of the treat- 
ment effects 

The executive committee met in January to plan 
events for the remainder of the year. In addition, Bill 
Martin, section chairman, reported on the success of 
the ASQC Management Seminar recently held in Pitts- 
burgh. The total attendance was 38, with nine men 
from the Pittsburgh area. 

Looking ahead, to both spring and our April pro- 
gram, we are expecting a good turnout for the dis- 
cussion on “Multivariate Quality Control” to be given 
by J. Edward Jackson from the Eastman Kodak Co. 

Any members visiting in our area are always most 
welcome to join our section and its activities. Several 
of our members have reported on attending meetings 
while visiting in other cities. 

Chester R. Smith 


PITTSFIELD ... Jan. 11, the executive committee held 
a meeting during which the By-Laws Committee gave 
a report of its findings... 

It was decided to try a mailing service for the re- 
mainder of the year, and a motion was made and 
carried to donate “Grant & Moroney” in hard covers 
to the Berkshire Atheneum. 

Jan. 18, 59 attended our regular monthly meeting 
at the Stanley Club... Our program for the evening 
was a triple barreled affair—two of our members spoke, 
and they were followed by movies... 

Frederick C. Hartwell, Peter J. Schweitzer Co., Lee 
Division, presented a very enlightening talk on the 
Paper Industry, dealing with paper for the capacitor 
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Expanded facilities for Quality Control are provided in a new QC Laboratory designed to keep pace with the increasing range of 
products marketed by Johnson & Johnson Ltd., Montreal, Canada. Participants in opening ceremonies, from the left, are Dr. L. A. 
Cox, director of research; W. G. Brayley, president; J. Dowd, who came oui_e! retirement to cut the ribbon; J. MacDonald, chair- 
man of the board of directors, J. Richer, director of quality control and piogram committee chairman of the Montreal section, 
ASQC, and J. Barr, vice president of operations. Mr. Dowd, for 30 years quality contro! supervisor, was an active member of ASQC. 


industry in particular. He included slides, which at 
least for this writer, were a big help to a better un- 
derstanding of the manufacturing process 

Richard Powell, Sprague Electric Co., North Adams, 
Mass., also gave us an excellent talk on product re- 
liability. His talk was more of a technical nature and 
was concerned with AQL’s in the order of 0.1 to 0.001 
and how they are achieved 

Foliowing Mr. Powell’s talk, we were shown two 
movies—Sheffield Automatic Inspection and Assembly 
and Sheffield Multiform Grinding 


Howard Greenslet 


PORTLAND At the last meeting, members en- 
joyed a talk by Lt. Blackwood, commanding officer of 
the record division, Bureau of Police, Portland, Ore... 

Lt. Blackwood has had 23 years of service with the 
Bureau of Police and is experienced and qualified in 
the application of statistical methods to police work 
He discussed events leading up to the present, includ- 
ing the use of IBM equipment, and how modern appli- 
cations reduce costs and increase efficiency 

Apr. 13, final plans have been made for the One Day 
Workshop at the Sheraton Hotel in Lloyd Center .. 
Dr. J. M. Juran will conduct the workshop which will 
be directed toward management 

Workshop committee members are Casey Hoekstra, 
general chairman; Ray Vanderzan, publicity chairman, 
and Jim Abell, arrangements 

Registrations will be handled by the Portland 
Chamber of Commerce under the direction of Pat Keyes. 

Don Hancock will be host for the after dinner 
speaker—Howard Vollum, president of Tektronix, Inc., 
and Henry Blood will be host for Dr. Juran. 


Don Hancock, Henry Blood and George Mickel were 
appointed to the nominating committee 
George Mickel 


RHODE ISLAND ... H. Russell Beaty, president of 
Wentworth Institute, was challenged by several sec- 
tion members to defend a statement that he made at 
the 1959 New England Quality Control Conference, 
Providence, R. 1., that the introduction of wage in- 
centives in any industrial plant will affect the quality 
of the product 


He rose to the challenge in a talk to the section 
Jan, 19, titled “How Wage Incentive Affects the Quality 
of a Product.” 

Dr. Beatty used his experiences and observations 
both from U. S. and Russian industry to back up his 
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original statement. The Russians receive incentives in 
the form of personal recognition and better housing 
while monetary incentive is very low. According to 
Mr. Beatty, the quality of the products that the Rus- 
sians produce, in general, was very good 
Apr. 20, Providence, R. I Title “If” by Paul K 
Moffat, QC manager, M & C Nuclear 
Paul K. Moffat 


ROCHESTER ... The seventh annual QC Conference 
was held by the section at the University of Rochester. 

The Rochester Institute of Technology sponsored a 
one day course in Cumulative Sum Charts at the sug- 
gestion of the section and through the cooperation of 
Richard Freund and Don Wright. Course instructor was 
H. Mack Truax, Atlas QC manager. 

Once again RIT will offer the summer courses in 
Quality Control for the Chemical Industries. Several 
section members serve as instructors for the three week 
program 

The section is making available to interested schools 
and ASQC members several extra copies of conference 
transactions from past years. 

Jan. 17, Robert N. Johnson, chief chemist, Process 
Foods Division, Kroger Co., presented “QC in the 
Foods Industry” to a joint meeting of the section and 
the reliability sub-group 


Al Rickmers 


Article Correction 


An error in the article, “Linear Contrasts, Part 
II,” by Chester H. McCall, Jr., in the August, 
1960, issue of Industrial Quality Control was re- 
cently brought to our attention 


In Table VIII, page 16, the upper line should 
extend from A through E, and should not extend 
under F 


Table Vitl—Significant Store Differences 


Mean 999 956 952 9.15 7.86 6.15 5.05 3.68 





ROCKFORD ... Apr. 20, 7 p.m., Holiday Inn, “Amer- 
ican Society for Quality Control and You” by A. W. 
Wortham, vice president, ASQC, Texas Instruments, 
Inc., Dallas, Texas ... 

An election of section officers will precede Mr. 
Wortham’s talk. 

Mr. Wortham will describe the services that ASQC 
offers to each member so that we might better ap- 
preciate the work of the Society. 

Arvid R. Bloom 


SACRAMENTO ... The January meeting was a tre- 
mendous success. A large attendance of our members 
and nearly an equal number of guests enjoyed a fast 
moving discussion of “New Directions in Supplier Prod 
uct Evaluation” presented by I. Paul Sternberg, QC 
director, Whittaker Gyro Division, Telecomputing Corp. 
Van Nuys, Calif. 

M. K. Walker 


ST. CHARLES .. . The educational program under the 
direction of Robert Mink got a real boost when 43 
persons signed up for the course entitled “Analysis 
for Decision Making,” an intermediate course in sta- 
tistics. The ten-weel course was opened on Jan. 7 
It met Saturday mornings from 8 a.m. to 12 noon. 

Jan. 17, Ladies’ Night, Frank McLaughlin, General 
Electric Co., presented “The Professional Stature and 
Growth of Quality Control” 

Ellis Elder 


ST. LOUIS ... Apr. 22, Annual All Day St. Louis QC 
Conference, Officers’ Open Mess, Lambert AFB, theme 
-Reliability . . . Conference chairman—J. E. Rutledge, 
McDonnell Aircraft 

The section has donated $100 each to St. Louis 
University and Washington University. This donation 
was made through the St. Louis Chapter of the Missouri 
Society of Professional Engineers and is to be used for 
engineering scholarships 

Jan. 11-12, three section members spoke at the “Qual- 
ity Control for Improved Production” Seminar spon- 


Metals Technical Committee 
Schedules Meeting June 6 


The 27th regular meeting of the Metals Tech- 
nical Committee was held in Pittsburgh, Pa., Feb. 
9-10, 1961 


Reporters from six of the metals trade pub- 
lications conferred with representatives of the 
committee. The purpose, objective, scope, and 
functioning of the Committee was discussed. The 
subcommittee meetings were also open to re- 


porters 


The various product subcommittees continued 
their activities. As one activity, all subcommit- 
tees are contributing to a compilation of basic 
techniques case histories from the primary metal 
producing industry 


The 28th meeting of the Committee will be 
held June 6, 1961, 2-4 p.m., at the Sheraton Hotel, 
Philadelphia, Pa. All those interested in the min- 
ing and basic manufacture, shaping and treating of 
metals, and fabrication of products of an inte- 
grated metals-producing operation are welcome. 


Quality contro! experts from throughout the nation were on hand 
for the special one week course in Training in Linear Metrology, just 
completed by MetroLonics, Inc., Burbank, Calif. John A. Harrington 
(right) MetroLonics, vice president-director of training, demonstrates 
some of the equipment shown to (from the left) Jack S. Poth, U. S. 
Atomic Energy Commission, Albuquerque, N.M.; Lauren McGregor, Gen- 
eral Electric Co., Richland, Wash.; Earl Smith, U. S. Air Force, Los 
Angeles, Calif.; Frank Rudzinsky, Avco, Wilmington, Mass., and Thomas 
Sochor, Hercu‘és Powder Co., Cumberland, Md. The course outlined 
the history of precision measurements, the current Department of 
Defense requirements for standardization, and the use of specialized 
equipment for comparative and absolute measurement. 


sored by ASQC and ASTME .. . Speakers were Arnold 
Braun, Carter Carburetor, H. Earle Moore of McDon- 
nel Aircraft, and Rudy Freeman of Corby Supply Co 

W. W. Paris 
ST. PETERSBURG-TAMPA ... Jan. 9, Dr. F. E. Grubbs, 
chief, Weapons Systems Laboratory, Aberdeen Proving 
Grounds, Md., presented “Statistical Significance of Out- 
lying Observations, QC, and Operations Research” 

A training course on reliability was conducted at 
Electronic Communications, Inc., during January for 
ECI manufacturing managers, supervisors and instruct- 
ors. Instructors were Walter Landry, QC manager, with 
“Reason for Reliability”; Henry P. Stadnik with “The- 
ory of Reliability,” and Harold L. Goldberg with “Data 
Processing.” 

Jan, 23, an executive committee meeting was held 
at the home of Calvin Wyatt, section treasurer, in 
Clearwater, Fla. Several items were resolved including 
plans for the training course which will begin in April 

Harold L. Goldberg 


SAN ANTONIO ... Jan. 17, Dewinnies Belgium Inn, 
delicious steak dinner and cocktails, “Nuclear Energy 
Goes to Work” by J. L. Bernik, quality manager, Nu- 
clear Division, Martin Co., Baltimore, Md. ...A very 
timely and interesting paper and color slide presenta- 
tion on “splitting the U-235 atom” ... A fine turnout 
of 28 members and guests . 

Apr. 18, the section is looking forward to its first 
annual Spring Dance... 

Speaker for the May meeting will be Roger W 
Anderson, Texas Instruments, Inc. 

R. W. Worrick 
SAN BERNARDINO ... Jan. 28, Fifth Annual Inland 
Empire QC Conference, Mission Inn, Riverside, Calif. 
250 persons . . . Keynote address by Norman J. Jacob- 
sen, Jet Propulsion Laboratory, on “Reliability in the 
National Space Program”... 

Twenty-three other widely known speakers presented 
four simultaneous sessions covering reliability, ad- 
vanced statistical methods, process control and inspec- 
tion workshop. 

Apr. 19, Mural House Restaurant, Ontario, Calif., 
“Quality or Else” by John J. Crowley, vice president 
project management, Grand Central Rocket Co... . 

Gene A. Williams 
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SAN DIEGO ... Jan. 9, Sands Fireside Restaurant— 
a large group heard “Space Age Electronic Tracking 
Systems” by Robert V. Werner, executive vice president, 
Cubic Corp. ... 

Your reporter was particularly impressed with the 
apparent tremendous pressure that is constantly being 
exerted on “The State of the Art” to reduce weight, 
increase accuracy and expand the range of electronic 
tracking systems. I’m sure the entire membership of the 
San Diego section joins me in saying “Thank you very 
much, Mr. Werner, for giving us a fascinating peek 
into one phase of Space Age Electronics.” 

Apr. 10, Sands Hotel, “Importance of Human Engi- 
neering in the Everyday Assignment of Quality Control 
Personnel” by Dr. E. Aiken, California Western Uni- 
versity .. . Studies in Human Engineering are rapidly 
creating utmost interest in all fields of scientific en- 
deavor and therefore this meeting is being viewed with 
a great deal of interest by San Diego members... 

L. I. Fredrickson 


SOUTH TEXAS ... A. F. Masters, Celanese R & D 
Laboratory, reports that nine engineers and one chemist 
have just completed the graduate course in basic engi- 
neering statistics sponsored by Del Mar College in 
Corpus Christi, Texas. The next course is called “Pro- 
duction Engineering Statistics” to be followed by 

“Mathematically Designed Experiments in R & D.” 
Also from Celanese—Morris Webb has just completed 
teaching a course in experimental design to technical 
employees of this company’s chemical plant. The course, 
called “Designs for Data-Taking,” was presented to 20 
members of the Instrumentation Laboratory, Process 
Engineering, Production and Production Control De- 
partments who had previously completed Mr. Webb's 
basic statistics course. A special short version of this 

course is offered to the department heads concerned. 
Ed Franklin 


SOUTHERN ILLINOIS ... Apr. 20, panel discussion on 
Inspection Problems . Panelists from local company 
quality assurance departments All members are 
invited to come prepared with problems—to stump or 
obtain from the panel 

Cc. O. Touchon 


SYRACUSE Apr. 18, Turners Restaurant, “Sta- 
tistical Methods of Evaluation and Decision-Making in 
Management” by Paul Hill, Fairchild Semiconductor 
Corp., Mountain View, Calif 
Jan. 24, Drumlins Country Club, joint dinner meeting 
with the American Society of Industrial Engineers, 
“Why Not Take Advantage of Your Errors” by John 
Biegel, assistant professor of industrial engineering, 
Syracuse University 
Mr. Biegel presented and explained several examples 
where X and R control charts were used to provide 
information relating to errors which were made in- 
advertently. He also described the advantages which 
were gained 
Two QC courses were started at Syracuse Central 
Technical High School on Jan. 23—“Applied Techniques 
of Elementary Quality Control” by Lawrence Scimone, 
Carrier Corp., and “Advanced QC” by Kenneth Divers, 
Brown-Lipe-Chapin, Both instructors are section mem- 
bers 
Lee E. Huyler 
TENNESSEE ... The January QC training session was 
conducted by H. A. Lasater, Union Carbide Nuclear Co. 
Norman Jeglum, Sheffield Gage Co., spoke on “Gages 
for Dimensional Control.” 
Final plans were made for the Annual QC Clinic 
sponsored jointly with the Northeast Tennessee section. 
J.P. Reavis 
TOLEDO . Jan. 5, “The IBM 650 Computer and Its 
Application im Quality Control” proved to be a very 
interesting topic as presented by King E. Forry, Owens- 
Illinois Co... . 
Apr. 6, EST Club Rooms, “Reliability” by Dr. E. B. 
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Ferrell, Bell Telephone Laboratories, Murray Hill, N. J. 

‘ Moderator—David A. Hettel, Johnson-Ruth Ma- 
chinery Co. ... 

Apr. 15, Northwest Ohio All Day Conference at the 
Hillcrest Hotel, Toledo, Ohio. Nelson G. Meagley, Con- 
tinental Aviation and Engineering Corp., is general 
chairman. Reservations for anyone interested in at- 
tending the conference and noon luncheon may be 
made with the committee or any officer of the Toledo 
section 

Carwin L. Elwick 

TORONTO... Apr. 22, Canadian Westinghouse, Hamil- 

ton, Ontario, joint meeting with Hamilton section, “A 

Case Study in Process Control” by H. C. Hilditch, Lamp 
Division, Canadian General Electric Co. Ltd. 

G. E. Culver 


. Jan. 26, “Challenge of Visual Inspec- 
control engineer, 


TRENTON .. 
tion” by Edward Schilling, quality 
RCA, Somerville, N. Y. .. . 

Julius S. Mazakis 
WASHINGTON, D. C. . . . Jan. 18, Professor Acheson 
Duncan, John Hopkins University, gave a revealing 
talk on some of the many problems in the “Sampling 
of Bulk Materials”... 

He left the 40 persons in attendance with a challenge 
to investigate some of the unanswered questions in 
this type of sampling 

Results of the efforts undertaken by Professor Duncan 
and Dr. Edward Deming, et al, in the sampling of ferti- 
lizers have been released in a special report. For further 
information, contact Professor Duncan at the Uni- 
versity. 

Professor Duncan would appreciate information from 
IQC readers on titles of texts and articles dealing with 
the sampling of bulk materials. 

Tom Williams, chairman of the membership commit- 
tee, has released the news that the section still leads in 
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the Society with a 98.3 percent membership renewal 
Congratulations for outstanding efforts! 

A few sets of the notes used in our last training 
session at Georgetown University are still available 
at $2 a set. Contact Howard Roberts, Booz Allen Applied 
Research, OL 6-1400. 

Eugene Tucker 
WESTERN MASSACHUSETTS Apr. 11, Sheraton 
Motor Inn, Springfield, Mass., “Manufacturing Per- 
formance Analysis” by F. J. Sindelar, QC manager, 
IBM Corp., Poughkeepsie, N. Y. . 

It is tentatively planned to have the manager of the 
Springfield IBM office act as host for the evening and 
to introduce the speaker. The meeting will begin at 
8 p.m., in the Garden Lounge of the Inn. Dinner at 
6:30 p.m 

Jan, 10, “Quality Cost Control” by Warren R. Purcell, 
QC Director, Raytheon Co., and a vice president of 
ASQC 

Mr. Purcell covered methods of measuring and con- 
trolling quality costs. He also included comments on 
plans, procedures, pitfalls, and benefits from these 
methods. Joe Coffman, president, Tecnifax Corp., Holy- 
oke, Mass., introduced Mr. Purcell. In the course of his 
introduction, Mr. Coffman made several interesting 
comments and observations concerning quality control 


May 9, “Quality Control—Its Own Best Salesman” 

by W. D. Parker 
Alan J. Donnelly 

UNIVERSITY OF WESTERN ONTARIO During 
January J. E. Crossman, past chairman, presented lec- 
tures on Quality Control to students of the Canadian 
Industrial Management Association. The lectures were 
held in Stratford, Ont. 

Apr. 19, Stratford, Ontario, “Quality in Our Canadian 
Economy” by W. E. Currie 


Report of the Nominating Committee 


In accordance with provisions of the Constitu- 
tion, the Nominating Committee submits the fol- 
lowing slate of nominees for the several elective 
offices of the Society for the Fiscal Year 1961-62 


For President 
A. V. Feigenbaum 
General Electric Company 
New York, New York 
For Vice President (4) 
L. S. Eichelberger 
A. O. Smith Corporation 
Milwaukee, Wisconsin 
G. W. McElrath 
University of Minnesota 
Minneapolis, Minn 
W. R. Purcell 
Raytheon Manufacturing Company 
Newton, Massachusetts 
L. A. Sede: 
Quality Control Consultant 
Malden, Massachusetts 
For Executive Secretary 
A. W. Wortham 
Texas Instruments, Incorporated 
Dallas, Texas 
For Treasurer 
R. L. Fiaschetti 
Ansco General Aniline & Film Corporation 
Binghamton, New York 


Each of the above named candidates has ex- 
pressed his willingness to serve if elected 

The Nominating Committee believes that the 
slate of officers selected constitutes a strong offi- 
cer team and commends it to the membership 


Pictured at the Interdepartmental Three Day Symposium on Army 
Quality Control of Foods were Roy T. Lennertson, deputy administrator, 
Agricultural Marketing Service, Department of Agriculture; Brig. Gen. 
Russell McNellis, chief Veterinary Division, Surgeon General; Maj. Gen. 
Charles C. Calloway, director of Operations, OQMG, and Willis S. Mc- 
Leod, director of Standardizations, General Services Administration. 


The Quartermaster General Hosts 
Interdepartmental Symposium 


A three-day symposium on subsistence quality con- 
trol, designed to promote closer understanding of the 
Military Subsistence Quality Control program among 
government food agencies, was concluded Dec. 9 at 
Office of The Quartermaster General, Washington, D.C 

Hosted by The Quartermaster General, the sessions 
drew representatives from interested elements of the 
Department of Defense, the Department of Agriculture, 
General Services Administration and the Fish and Wild- 
life Service of the Department of Interior 

The Quartermaster General procures, through the 
Military Subsistence Supply Agency, approximately 
$700,000,000 of subsistence annually. He has the respon- 
sibility of supplying food to the Army, Navy, Air Force 
and Marine Corps. Federal and Military Specifications 
are used for the procurement of subsistence. The De- 
partment of Agriculture is the preparing activity for 
most Federal Subsistence Specifications; military food 
items specifications are prepared by the Food & Con- 
tainer Institute for the Armed Forces, an element of 
the Quartermaster Corps, at Chicago, Il 

The Army Veterinary Corps and the Department of 
Agriculture perform inspection and grading of animal 
origin products at the plants of various contractors 
throughout the country. Fruits and vegetables, grain 
and grain products, and some processed products, are 
graded by the Agricultural Marketing Service, Depart- 
ment of Agriculture, while seafood product grade stand- 
ards are prepared by the Fish and Wildlife Service of 
the Department of Interior. These complex arrange- 
ments for quality control and inspection of food stuffs 
make it necessary for the agencies to exchange ideas 
and to agree upon a basis for controlling the quality of 
food stuffs procured by the government 
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Jan. 16, joint meeting with the St. Thomas Foremen’s 
Club in St. Thomas, Ontario... 

R. L. MacGregor, factory manager, Wolverine Tube 
Ltd., London, discussed today’s economic problems. He 
quoted the wholesale price of some common imported 
articles to stress his point. He was confident we could 
meet this challenge by producing at a lower unit cost. 
One way to achieve this was through the use of the 
work sampling plan and he explained how to apply it 
to everyday problems 

J. S. Crossman 


WICHITA ... Jan. 17, Harry O. Hehner, QC manager, 
Monsanto Chemical Co., St. Louis, Mo., presented “How 
You Can Make a Multi-Plant QC Program Work”... 

This talk was very interesting and can be applied to 
many Wichita Industries that operate more than one 
plant under one QC manager. Mr. Hehner presented 
the subject in a manner that allowed questions at any 
time. The talk was very well received. 

A film produced by Western Electric Co., “Seconds 
for Survival,” was presented after Mr. Hehner’s talk. 

We antipicate intense interest in our Apr. 4 and May 2 
meetings. The topics — “Calibration Requirements for 
Government Contractors” on Apr. 4, and “Quality Con- 
trol Management” for May 2, are both very timely and 
important subjects. In these days of tougher competi- 
tion and more sophisticated techniques, such subjects 
require special attention 

H. K. Mitchell 


WORCESTER . Jan. 19, Charles W. Carter, Industrial 
Consultant, discussed the principle of maldistribution 
as the key to QC problems... 

Mr. Carter illustrated with slides the problem areas 
where the greatest effort can be applied to yield the 
most improvement, and thus, meet the increasing chal- 
lenge of lower quality costs. 

Apr. 17, plant tour, Carling Brewing Co., Natick, 
Mass., “QC at Carling” by Donald Davidson... 

D. J. Burda 


YOUNGSTOWN ... Jan. 5, “The Quality Control Engi- 
neering Job” by Stephen T. White, Manufacturing Serv- 
ices Division, General Electric Co. 

He emphasized that modern QC requires a more 
broadly trained and skilled engineer whose competence 
extends beyond that of a skilled individual. 

Mr. White is a senior member, ASQC, and a member 
of the ASQC executive board 

The meeting was attended by 43 members and guests. 

Apr. 6, Dr. M. E. Terry, member, technical staff, Bell 
Telephone Laboratories, Murray Hill, N. J., will pre- 
sent “Design of Experiments” : 

May 4, Ladies’ Night, “Peculiarities of American 
Presidents” by William Pringle, secretary, East Ohio 
08 Gc ss 

Charles T. Wirebaugh 





Significant Differences 





ALLENTOWN-BETHLEHEM — Dave Hilder, as- 
sistant supervisor in charge of semiconductor produc- 
tion, Western Electric, and a past chairman of our 
section, has been enrolled in his firm’s School for Ad- 
vanced Management Training in New York City. Due 
to his prolonged stay in New York, his role as district 
program aid chairman, ASQC, has been assumed by 
Vince Lukach, also of Western Electric. 

On Jan. 3, Dick Zwickl spoke to members of our 
Reading subsection on “Application of QC to Heavy 
Press Work.” 

. BOSTON — Richard W. Bishop, Northeastern Uni- 


versity, has been appointed editor of the Blue Book 
published by Engineering Societies of the North East. 
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6th ASQC 
Workshop-Seminar 


Management of Quality Control 
April 6-7-8, 1961 
Hotel Roosevelt, New York 
APRIL 6 


Seminar Organization 

Paul C. Clifford 

Securing Agreement on Quality Needs and Objectives 
Joseph M. Juran 

Using Quality Costs 

Theodore E. Schultz, General Electric Co. 

Planning the Control of Incoming Materials 

Chester Gadzinski, Raytheon Corp. 


APRIL 7 
A Program for Total Quality Control 
A. V. Feigenbaum, General Electric Co. 
Quality Engineering—The Pre-Production Phase 
Frank Delaney, 1BM Corp. 
Quality Engineering Product and Process Control 
Eugene West, Radiation, Inc. 


APRIL 8 
Evaluation of Contractor Quality Control Systems 
John J. Riordan, Department of Defense 
Quality Programming for Process Industries 
Maynard Renner, W. R. Grace and Co. 
Quality Controi—its Growth and Future 
J. Y. McClure, Convair 
Building Company Confidence in Quality Control 
Dale A. Cue, Hoover Ball and Bearing 


Registrants will be sent study materials and case studies prior 
to the conference. Registration is limited to 75 persons and is 
complete only on receipt of the registration fee of $125 for 
non-members, $100 for member, which includes the cost of 
three lunches. 

Your Registration will be acknowledged. A room reservation card 
for the Hotel Roosevelt will be enclosed with the acknowl- 


edgment. 
ASQC Institute 


Paul C. Clifford, Director 
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Sixth ASQC Workshop - Seminar 

ASQC Institute 

161 West Wisconsin Avenue 

Milwaukee 3, Wisconsin 

Please make reservations for the sixth ASQC Workshop- 
Seminar on Management of Quality Control for the fol- 
lowing man: 


Enclosed is our check for $ . to cover 
registrants. Fee——-$125 for non-members, $100 for 
members. 


Name 
Title 
Company 
Address 


City. Zone No. 


NOTE: Additional registrations may be made by attaching a list to 
this coupon. Please include necessary information for each registrant. 
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. BUFFALO—Wilbur Burns, program chairman, and 
Richard Duroure, assistant program chairman, are mak- 
ing arrangements for the 1961-62 program. 

Lew Felleisen, Moog Valve Co., East Aurora, N.Y., 
has been named membership attendance chairman in 
place of Walter Pukalo, who has been tied up in a 
training program at General Electric Co. A sincere 
welcome is extended to both new members of the board. 

. . CHICAGO — The Central Illinois, Kankakee-Joliet, 
Rockford and Chicago sections sponsored the Second 
Annual All Illinois Conference Feb. 4 at the University 
of Illinois, Urbana, Ill. 

CLEVELAND — Raymond F. Zeller is now QC 
manager, Grabler Manufacturing Corp. He transferred 
here from the Orlando-Cape Canaveral section. 

Ed Adams, formerly with Aro Equipment Corp., is 
now project engineer, Meriam Instrument Co. 

DELAWARE — Robert D. Fleck has been ap- 
pointed QC manager for Continental-Diamond Fibre 
Corp., Newark, Del. 

DALLAS-FORT WORTH — The training course, 
quality control organization and supervision, which was 
started on Feb. 15, will be concluded Apr. 5. Course 
instructor — M. R. Seldon, quality assurance manager, 
Vought Astronautics Division, Chance Vought Corp. 

GREATER DETROIT — J. D. Lawson, Ford Motor 
Co., has organized and started three courses at Cleary 
College in Ypsilanti. They are industrial inspection, 
statistical quality control, and management administra- 
tion. The four credit-hour classes are open to full time 
students and to others, since they are scheduled in the 
evening. 

EVANSVILLE-OWENSBORO — We were recently 
informed that Ed Stiles has been promoted to production 
scheduling supervisor at the Bucyrus Erie Manufac- 
turing Co., Evansville, Ind 

HAMILTON-MIDDLETOWN — Two door prizes 
were presented at the meeting Jan. 4 at the Sports 
Bow], Middletown, to Gordon Thompson and Glen 
Dare, Jr. 

HARTFORD Bob Phelps has been promoted to 
supervisor of QC engineering, Royal McBee 

Earl O. Smith has been promoted from QC superin- 


Professional Development Note 


Wayne M. Biklen 


Wayne M. Biklen has been appointed vice pres- 
ident and general manager of the Staunton opera- 
tions of ASR Products Co., a division of Philip 
Morris, Inc. His new posi- 
tion also includes responsi- 
bility for the functional op- 
eration of the firm’s plant in 
Glasgow, Scotland 

Mr. Biklen entered the 
employ of ASR in 1953 as 
manager of quality control 
He was responsible for set- 
ting up this department and 
when it became a division, 
he was made director. In 
March, 1957, he was ap- 
pointed director of engi- 
neering and in February, 
1959, was made manager of operations. He has 
held the position of general manager-Staunton 
operations, since June of 1960 

A native of Burlington, Ia., Mr. Biklen is a 1935 
graduate of Iowa State College and did further 
graduate work at Purdue University 

Mr. Biklen and the former Miss Nancy Riegel of 
Davenport, Ia., have four children—Michael, Da- 
vid, Mary Ann, and Thomas. Michael is presently 
a student at Bridgewater College 


Mr. Biklen 











tendent at General Electric Co., Plainview, to manager 
advanced QC engineering, small aircraft engine de- 
partment, General Electric Co., West Lynn, Mass. 

Donal R. Whitney has been appointed QC manager 

for the Whitney Chain Co., Hartford, Conn., subsidiary 
of Foote Bros. Gear Machine Corp. For the past three 
years Mr. Whitney has been engaged in QC work in the 
manufacture of nuclear reactors at Combustion Engi- 
neering, Inc., Windsor, Conn. 
.. . LEXINGTON — Don Dunn, past chairman of the 
Lexington section, has been promoted to manufacturing 
assembly superintendent of the Electric Typewriter 
Division of IBM. C. L. Reardon will succeed Mr. Dunn 
as division quality manager. 

Bill Eckert, IBM, has been appointed secretary of the 
Lexington section replacing Jack May, who has 
resigned. 

.. LOS ANGELES — Because of the large monthly 
turnouts at our meetings, many restaurants are sub- 
mitting proposals to handle our meetings next year 
This is something — for we used to beg for our meeting 
places! This section has the largest monthly average 
attendance of any technical society in Southern Calif. 

I don’t know if you would call this is a significant diff- 
erence, but your reporter lost a dinner bet to Jack Lan- 
easter, section chairman. I wagered that he could not 
have an Atlas or some large missile or plane for the 
Aircraft and Missile Conference. Well, the Atlas will 
be on the front lawn and now we have another bet for a 
Trainer. 

Bernard Hecht announces that his firm, Bernard 
Hecht and Associates, has moved to new and larger 
offices in the Lee Tower Building, 5455 Wilshire Blvd., 
Los Angeles, Calif. Mr. Hecht, president of the firm of 
quality control and reliability improvement engineers, 
says the expansion move was necessitated by the in- 
crease in missile work in the Los Angeles area. Special 
Reliability Training Courses and Quality Control pro- 
grams have recently been established for Hughes Air- 
craft, Nortronics, Marquardt Corp., Sprague Electric, 
and others, said Mr. Hecht 

Joseph S. Meyer is now a senior associate with Ber- 
nard Hecht and Associates. Mr. Meyer was formerly 
associated with Telecomputing Corporation and Metro- 
lonics, Inc. Mr. Meyer is a graduate of the U.S. Naval 
Academy and has had many years of engineering, qual- 
ity control and reliability experience in the electrome- 
chanical devices field 

METROPOLITAN — Dean Voegtlen has been pro- 
moted to manager of product assurance and research 
services for the Service Company Division of Radio 
Corporation of America, Riverton, N.J. He was formerly 
manager of Applied Research Services at Rome, N. Y. 
In his new capacity he will coordinate the activities of 
new Techniques Development and the application of 
these methods in various divisions of the company. 

Russell F. Vizzi, Federal Electric Corp. Paramus, N.J., 
has been appointed QC manager on the Tital project, a 
multi-million dollar contract recently awarded FEC by 
the Martin Company for the installation and checkout of 
Air Force Tital ICBMs and related ground support 
equipment at Larson AFB, Moses Lake, Washington. Mr 
Vizzi formerly was senior quality control engineer in 
the Depot Level Maintenance program on the Distant 
Early Warning (DEW) Line Project, another FEC con- 
tract. In 1958 was appointed supervisory engineer 

Dr. James B. Normington, formerly superintendent, 
chemical quality control, has been appointed QC man- 
ager of the Antara Chemicals Division, General Aniline 
& Film Corp. Responsibilities will include quality as- 
pects of raw materials and manufactured goods. 

Lester B. Lipset has been appointed manager of the 
QC department of the Narda Microwave Corp., Mineola, 
L.1L., and will be in charge of the eight various stages of 
inspection and testing operations at Narda. Mr. Lipset 
was formerly Narda’s chief test engineer and QC engi- 
neer. He was responsible for analyzing the design and 
development engineering of Narda’s new products with 
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Second Printing ... 


in one compact 1|2-page reprint you can get the 
ANOVA material published in the August, Sep- 
tember and October 1956 issues of Industrial 
Quality Control for quick and easy reference. 


“Fundamentals of Analysis of Variance” 
by Charles R. Hicks 
50c per copy 


Discount for Bulk Orders: 10 percent for 10 or 
more copies; 25 percent for 50 or more. 


American Society for Quality Control! 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


Sead me copies of “Fundamentals of Analysis of Variance.” 


Enclosed $ 











Again Available 
Transactions of the 1959 Chemical Division 


3rd Annual Technical Conference 
1959 Transactions include: 


Use of Statistical Quality Control Charts in Continuous Chemical Processes, £. S. Aldredge 

Some Transformations and Techniques Useful for Graphical Solutions, C. F. Lewis 

Determining Sources of Yield Variation in a Multi-step Chemical Process, W. C. Quinn and 
H. Davidson 

Experimental Design — Subdivision of ireatment, M. A. King and F. T. Takenaka 

A Field Application of Convariance Analysis, L. D. Pahnke 

Effective QC Program for a Knock Rating Laboratory, A. R. Crawford, E. S. McBride and 
F. W. Kroll 

The Grasshopper Program, G. E. Kimball 

Estimating the Precision of Test Averages from a Study of Variance Components, 
E. F. Parmenter 

industrial Application of Non-Parametric Statistics, E. C. Harrington, Jr. 

Optical Design Considerations in Response Surface Estimation, J. L. Folks 

Variance Components Analysis, A. W. Wortham, J. L. Folks, L. H. Smith 

Experimenters, Statisticians and Models, V. B. Shelburne 

The Analysis of Means, E. R. Ott 

The Analysis of Residuals, L. S. Nelson 

Non-Linear Regression, A. W. Dickinson 


ASQC, 161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 


Please send me ... . copies of the 1959 Chemical Division Third 
Annual Technical Conference Transactions at $2.50 each. 
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REVIEW 


Quality Control 


METHODS 


AND 


MANAGEMENT 


THROUGH THE 
Third and Fourth 
Annual Symposium 
TRANSACTIONS 


These Symposia were conducted 
at the Drexel Institute in 1958 
and at Temple University in 
1959 by the Philadelphia Sec- 
tion, ASQC. 


THIRD SYMPOSIUM TRANSACTIONS—$2.00 

The Purchasing Agent Looks at Quality 
Control 

Consumer Looks at Quality 

Communications in Quality Control 

Small Businesses and Quality Control 


The Compatibility of Value Engineering 
Analysis and Reliability 


The Theory Behind MIL-STD-414 
A — Look at a Common Problem in 


Enhancing the Value of the QC Function 


FOURTH Keer 


The Design of Industrial Experiments 

Quality Control Plus—A Dynamic Approach 

The Correlation of Customer Requirements 
with Manufacturing 

The Increasing Demand for Excellence 

The — Control Manager as an Execu- 
ive 

Making a Multiplant Supplier Rating System 
Produce 

The Role of QC in Industrial Competition 

Army Quality Assurance 


Send Your Check 


Or Money Order to 


ASQc 
161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 
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respect to quality control considerations. He also had 
complete responsibility for final production testing of 
Narda’s products, both commercial and military. 

MONTREAL — Claude I, Taylor, Trans-Canada Air 
Lines, has been elected secretary of the Administrative 
Applications Division, ASQC, and appointed chairman 
of the Speaker’s List, Saddoris Award Committee, 
ASQC. 

. NORTHEAST TENNESSEE — J. T. Johnston, sec- 
tion chairman, spoke to the Bristol Lions Club Jan. 27. 
His topic—“Looking Ahead at Missiles in Space.” 

In January, Hubert Hill spoke on “Statistics in In- 
dustry” at East Tennessee State College. Fifty high 
school mathematics teachers attended Dr. Hill’s talk. 

Dr. Hill also spoke at the Ketron High School Career 
Day in November on “Mathematics as a Career.” 

Thirty-eight section members have reported regular 
attendance at the Continental Classroom morning ses- 
sions on “Probability and Statistics.” 

John Daly will teach a course in statistical quality 
control in Bristol, Tenn. The course is sponsored by the 
state and city school boards and this section. Enrollment 
is open to the public. 

Twenty-three persons are attending the graduate 
course in statistics in Bristol, Tenn. The course, which 
is sponsored by this section, is presented by East Ten- 
nessee State College. 

. PHILADELPHIA — William Kahn, formerly with 
Teleregister Corp., Conn., recently joined the General 
Electric Company as a reliability engineer. 

Leonard Miller, formerly with Burroughs Corp., has 
also joined the General Electric Company as a reliability 
engineer. 

Col. Frederick J. Coffey, Levittown, Pa., has been 
appointed deputy for quality assurance, U.S. Army 
Signal Supply Agency, 225 S. 18th St., Philadelphia, Pa., 
according to Brig. Gen. Charles S. Hays, Commanding 


ASA Publishes 1961 Catalog 


Publication of the 1961 Catalog of American | 
Standards has been announced by the American 
Standards Association 

This 72-page booklet includes the price list and 
index of over 1950 American Standards in such 
fields as civil engineering and construction, me- 
chanical and electrical engineering, photography 
and motion pictures, materials handling and nu- 
clear energy 

Standards recommendations which have been 
approved and published by the International Or- 
ganization for Standardization (ISO) and the In- 
ternational Electrotechnical Commission (IEC) are 
listed and indexed 

All of the standards shown (except for ISO and 
IEC Recommendations) have been developed by 
national groups who have used the ASA’s proce- 
dures to obtain standards supported by a national 
consensus 

Over 1,000 national organizations (industry, en- 
gineering, science, professional and consumer 
groups, Federal government departments and 
agencies) are participating in the more than 425 
projects which have been set up under ASA pro- 
cedures at the national level 

Hundreds of American interests are likewise rep- 
resented through ASA in standards projects or- 
ganized under the ISO and IEC 

Founded in 1918 to serve as the focal point of 
voluntary national standardization in the United 
States, the ASA is a federation of 122 national 
trade, professional and consumer groups and 
counts 2200 companies as sustaining members. 

American Society for Quality Control is one of 
the federation members and is proprietary sponsor 
of ASA project Zl, Application of Statistical 
Methods to Quality Contro] of Materials and Man- 
ufactured Products. 


General. Col. Coffey was formerly Assistant Deputy for 
Procurement (Contracting) at the Agency. 

... PITTSFIELD — Frederick C, Hartwell has been 
promoted from QC Coordinator of all mills to manager 
of the Columbia Mill, Peter J. Schweitzer Co., in 
Lee, Mass. 

Henry Gould has been promoted from research and 
engineering department, North Adams, Pa., to QC engi- 
neer, Concord plant, Sprague Electric Co. 

. . RHODE ISLAND — Roy Volkman, Fellow, ASQC, 
has been named divisional laboratory manager for the 
mechanical goods division of the U.S. Rubber Co., 
Passaci, N.J. Mr. Volkman was formerly a project 
superintendent at the Providence, R.I., plant. 

Orval L. Buckner has been appointed QC manager for 
the Commercial Products Division of General Dynamics/ 
Electronics. He was formerly QC manager for the Radio 
and Phonograph Division of the Magnavox Corp., Green- 
ville, Tenn. 

SACRAMENTO — R. Q. Steuer has taken over the 
duties of our membership chairman. He is also doing an 
excellent job with arrangements. 

F. Shilosky has been doing exceptionally well as 
program chairman, especially, considering that he ac- 
cepted the job in the middle of the year. 

. ST. CHARLES — Our education chairman Robert 
Mink was very pleased with the last minute registration 
of 15 Navy Inspectors for the intermediate course in 
statistics, which is being conducted by Ray Swenson. 

. ST. LOUIS — Sam Huston is busy preparing for 
the Chemical Division course in “Evaluation and In- 
terpretation of Physical and Chemical Testing Methods.” 
This course will be presented May 11-13, 1961, at the 
Sheraton-Jefferson Hotel in St. Louis, Mo. The fee for 
this course will be $100. 

. ST. PETERSBURG-TAMPA — The following sec- 
tion members attended the QC Symposium in Phil- 
adelphia in January — H. P. Stadnik and H. Z. Snyder, 
ECI, and Charles French, General Electric Co. 

SAN BERNARDINO — Walter J. Willey is now in 
charge of the statistical section, reliability group, Space 
Sciences Department, Aerujet-General Corp. 

SOUTH TEXAS — Jack Kirby is transferring to 
the Cincinnati section. In his new position, he will be 
supervisor of quality control engineering, Plumbing 
and Heating Division, American Standard Corp 

. SOUTHERN ILLINOIS — Clifford A. Statler, sec- 
tion chairman, has been promoted to quality assurance 
manager of the Crab Orchard Plant, Universal Match 
Corp. He was formerly chief inspector. 

R. D. Vancil has been promoted from general inspec- 
tion foreman to chief inspector of the quality assurance 
department of the Crab Orchard Plant, Universal Match 
Corporation. 

. TENNESSEE — H. B. Hugh, quality control phar- 
macist, Abbott Laboratories, Oak Ridge, Tenn., has be- 
come a member of the Tennessee section. 

WASHINGTON, D.C, — Our section chairman, A. 
C. Rosander, formerly of the Internal Revenue Service, 
has taken a position with the Interstate Commerce 
Commission. 

Arthur Schneyman, operations research analysis, 
Washington Gas and Light Co., and a member of the 
part time staff of the School of Engineering George 
Washington University, has transferred from the Wash- 
ington, D.C., section to the Metropolitan section. He 
has also taken a position with operations research divi- 
sion, Socony Corp., New York City. 

Eugene Tucker of the Statistical Methods Division, 
Bureau of the Census, has been named section re- 
porter for IQC. Report all news items to “Gene” at the 
Bureau, Ext. 7154. 

Good luck in your new positions! 

.. WICHITA — Lynn Hibbs, QC manager, Coleman 
Co., our program chairman, is to be commended for the 
careful selection of speakers and subjects for the cur- 
rent season. Every meeting has been outstanding and 
we anticipate equally good meetings throughout the 
remainder of the season. 
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Reliability Engineering Technical Committee 


The Reliability Engineering Technical Committee, ASQC, was organized 
early in 1957 as an Ad Hoc group. Much of the early effort was to learn 
more about the statistical techniques used in prediction and to link data 
feedback to in-process corrective action. In 1959, a formal organization 
was established as a Technical Committee and given the name Reliability 
Engineering Technical Committee. 

The committee has four elected officers, six divisional representatives, 
an executive committee trustee and reports to an ASQC vice president 
The current activities are: 


Chairman: 
Wm. A. MacCrehan, Jr. 
Avionics Division, Bendix Radio 


Task Committee E 
“Component Parts Selection and 
Application” 


Chairman: 
Frank McGinnis 
Sperry 


Vice Chairman: 
E. F. Dertinger 
Raytheon Mfg. Co 
Vice Chairman: 
L. J. Paddison 
Sandia 
Task Committee A 
“Definitions of Reliability” 
Chairman: 
Elmore Blanton 
Raytheon Mfg. Co 
Task Committee B 
“Reliability Prediction” 
Chairman: 
Dean Voegtlen 
RCA Service Co 
Task Committee C 
“Reliability Reporting” 
Chairman 
Robt. Williams 
Westinghouse AirArm 


Task Committee F 
“College Liaison” 
Chairman: 

Frank Gryna 
Martin Co 


Task Committee G 
“Program Liaison” 
Chairman: 

R. Jacobs 
Sylvania 


Task Committee H 
“Section and Divisional Liaison” 
Chairman: 
J. Kidwell 
Lycoming 


Task Committee I 
Task Committee D 
“Design Review and Analysis’ 
Chairman 
E. Bersinger, RCA 
Each Task Committee operates under the guidance of the elected vice 
chairman. The membership of each committee is a joint selection of the 
vice chairman and the specific task committee chairman. Periodic review 
meetings are held independently by the vice chairmen with their commit- 
tees, and the combined function prepares an annual report for the ASQC 
Board of Directors 
Further information may be obtained by writing the secretary: 
Mrs. Vida Hildyard 
Remington Rand Univac 
Univac Park 
St. Paul 16, Minn. 
Your interest in this ASQC Reliability Engineering Technical Committee 
is sincerely appreciated 


“Military Liaison” 
Chairman 
J. Lancaster 
A. F. Ballistic Missiles Center 


ASQC Personnel Listing Service 


A personnel listing service exists for the use of ASQC members 
only. Any member desiring to be listed as available for new employ- 
ment opportunities should send a brief resume (on 3 x 5 file card, 
or cards) to ASQC Personne! Listing Service, Room 6185 Plankinton 
Building, 161 West Wisconsin Avenue, Milwaukee 3, Wisconsin. 

All information will be kept confidential and those listed will be 
sent descriptions of all suitable opportunities for 60 days following 
receipt of this initial listing. If it is your desire to remain on the list 
after this period, you can do so by writing in to the same address and 
requesting an additional 60 day period. If you do not request an ex- 
tension, your resume will be removed from the file on the assumption 
that you have made a successful connection. 

Companies wishing to post positions available in the ASQC Person- 
ne! Listing Service should address all correspondence to the same 
address as above giving the educational and experience requirements, 
age and salary limits on each position. The position description should 
be limited to 100 words plus the complete name and address of the 
individual to whom resumes should be sent. 
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fine particles 


iN 20 sEcoNDs! 


standard 
operating 
procedure with the 


COULTER® 
COUNTER 


A new patented concept of particle measure- 
ment... already widely in use. Counting and 
sizing of fine particles for research, quality 
control, process control is far more accurate, 
far faster than any other method. The theory: 
particles are converted to voltage pulses of 
proportionate size which are electronically 
amplified, scaled and counted one by one. 


@ More than 1,500 Coulier Counters 
operating for industry and medicine. 


High sensitivity (d? response); range 
from 0.5 micron to 250 microns. 


Response: linear with particle volume. 


Direct calibration; easy sample pre- 
poration readily reproducible. 


soee Patented in U.S.A., Great Britain, 
France, Germany, Japan, Brazil 


Trade Mark and throughout the world. 


-— — -USE THIS COUPON- — — 4 
COULTER ELECTRONICS, INC. 
2525 N. Sheffield Ave., Chicago 14, Ill. 


Please send complete details about 
the Coulter Counter. 


~~. Have your representative get in touch 
for a demonstration in our office 


Name 





Firm 
Address. 








Zone___ State 





NEW AMERICAN STANDARDS 


The work of the Standards Committee of ASQC has resulted in the revision of several American War 
Standards (Z1.1-1941, Z1.2-1941, Z1.3-1942). These war standards have been revised, rehashed, and 
revised again. ASQC circulated these revised standards in a survey of organizations having a substan- 
tial interest in quality control. After further review of the war standards, in light of knowledge gained 
from the survey of industry, ASQC submitted the standards to the American Standards Association 
for approval as American Standards. The American Standards Association approved the standards as 
American Standards on November 21, 1958. . . 


... and now they are available for you! 


ASQS Standard B1-1958, “Guide for Quality Control” 


ASQC Stondard B2-1958, “Control Chart Method of Analyzing Data” 


These are revisions of AWS 21.1, 71.2-1941, and have 
been approved as ASA 21.1, Z1.2-1958. 


Available in 28-page covered volume $2.25 


ASQC Standard B3-1958, “Control Chart Method of Control Quality 
During Production” 


This is a revision of AWS Z1.3-1942, and has been 
approved as ASA 71.3-1958. 


Available in 36-page covered volume 





ASQC, 161 West Wisconsin Avenue 
Milwaukee 3, Wisconsin 


Please send me the following: 


. copies, ASQC Standard B1-1958, B2-1958 
(ASA Standard Z1.1, Z1.2-1958) @ $2.25 per copy 


. copies, ASQC Standard B3-1958 
(ASA Standard Z1.3-1958) @ $2.50 per copy COUPON 


Enclosed is amount to cover the above order. 


Name 4 "2 vent TODAY! 


Address. . 


City 
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ASSOC 
a Announces: 


ADVANCEMENT TO 
GRADE OF SENIOR MEMBER 


(as of December 31, 1960) 


Davis, Tuomas P., Troy, N. Y 

De Busx, Raten E., Kingsport, Tenn 
Erre.mMan, Harry K., Schenectady, N. Y 
Gensuetmmer, Donan A., Pittsfield, Mass 











Kimapatt, Water C., Sault Ste. Marie, Ont., 


Canada 
Stroup, Ricuarp K., Des Moines, lowa 
Wru1aMs, Harotp W. Jr., Gary, Indiana 
Wru1aMs, Roserr J., Chicago, Ill 


(as of January 31, 1961) 
ARNOLD, Tuomas I. Jr., Nashua, N.H 
Bearer, Invan J. Andover, Mass 
CaRMAN, J. W., Jn., Forrest City, Ark 
Davis, Reese P., Wilmington, Del 
De. Grosso, Exnest E., Somerville, Mass 
Fietp, Warren J.. Danvers, Mass 
Hareican, Davin J., Dedham, Mass 
Kurrz, Curtis E., Herrin, Il 
LASSEN, Warren H., La Canada, Cal 
Lewts, Srwney S., Pittsburgh, Pa 
Morretson, Joun S. B., Cambridge, Mass 
Rocers, Cuartes L., Marion, Ill 
Srita, STANLEY M., Marion, Va 
Smock, Ricwargp C., Pittsfield, Mass 
STaTier, Currrorp A., Marion, Il 
Supor, Donato M., Rochester, Minn 
Witson, Linpsay E., Fairless Hills, Pa 


ADMISSIONS TO THE 
GRADE OF MEMBER 
(as of December 31, 1960) 


Apcock, Lester G., Torrance, Cal 
Anperson, Water A., Needham, Mass 
Batster, Evcene H., Sacramento, Cal 
Barciay, Cuartes E., Galion, Ohio 
Beau, Joun F., La Habra, Cal 
BeavucnemMiIn, Rosert E., Dalton, Mass 
Bett, D. Roverr, Detroit, Mich 
Bensinc, H. Orvitze, Peoria, Il 
Biancnarp, Ricnarp A., Mount Vernon 
N.Y 


Burckenstarr, Lzon N., Mansfield, Ohio 
Bonts, Austin J., Brookfield, Wis 
Brapiey, Mitton P., Plymouth, Mich 
Brown, Dovetas J., Meadville, Pa 
Brown, Wui1am K., Ft. Mitchell, Ky 
Bucnete, Kirwan, Los Angeles, Cal 
Burns, Rosert E., Lockport, N.Y 
Busn, Ricnargp W., Hill AFB, Utah 
Carn, Exvsert L., San Diego, Cal 
CAMPBELL, FRANKLIN W., Huntington, N 
Casta, Danny G., Cohasset, Mass 
Cuere, Harotp L., Detroit, Mich 
Crnpaicx, Georce T., Farmington, Mich 
Cotimns, Wmi1Mm J., Chelmsford, Mass 
ConsenTiIno, Frank, Phoenix, Ariz 
Coorger, Stuarp A., Baltimore, Md 
‘osseTTe, Paut N., Hudson, N. H 
“ourRNOYER, Lzonwarp, St. Josep Sore!, Que 
Canada 
Covustngau, Raymonp J., Livonia, Mich 
Covu., Copy J., Derry, N. H 
Curtis, Joserun, Santa Susana, Cal 
De Gray, W. Eart, Woodland Hills, Cal 
De Vincentis, H. A., Hicksville, N. Y 
Decker. Frepventck C., West Hartford, Conn 
Deto, Hatpow L., Chicago, Il 
Deriers, Henry C., Birmingham, Mich 
Dios, Zoitan B., Grosse Pointe, Mich 
Dosxoct., Rocer R., Rancho Cordova, Cal 
Dvusotrs, Ricnarp E., Dorchester, Mass 
Durr, Eowarp J., Niles, Ill 
Dupiey, Rosert C., Galion, Ohio 
Dunnett, Donatp A., San Dimas, Cal 
Ecxe., Howarp E., Philadelphia, Pa 
Evwarps, Artrnur R., Williamstown, W. Va 
Ece, Joun R., Alpena, Mich 
Evper, James H., Ft. Walton Beach, Fla 
Emm™er, Kennetru R., Hartford, Wis 
Emory, Joun A., Quakertown, Pa 
Exwin, Ernest, Atlanta, Ga 
Farmer, Haroip L., Waynesboro, Va 
Fay, P. Josern, Braintree, Mass 
Fouta, Jacx J., Arlington, Texas 
Frazer, Benzamin F., Terrace Park, Ohio 
Gatiecos, Waiter J., San Francisco, Cal 
GarFInxe., Grsert, Brooklyn, N. Y 
Genpreau, Raymonp J., Lowell, Mass 
Guover, Mires J., Carpentersville, Il! 
Gowant, AtLan S., Chicago, II! 
Gray, Pauw F., Harrisburg, Pa 
Greenta, CLtauve B., Southfield, Mich 
Garer, Cuartes P.. Dallas, Texas 
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Hamutton, Ricwarp E., No. Hollywood, Cal 

Hamitton, Wmu1aM J., Berea, Ky 

HamMM, Howarp W., Pittsfield, Mass 

Hawkins, Rosa L., Santa Monica, Cal 

Hoez, Fernanno Payan, Mexico, D. F., 
Mexico 

Heatu, Rosert L., Malibu, Cal 

Hinkie, James F., Saginaw, Mich 

Hirscu, Bernarp, Palmdale, Cal. 

Horrier, Donato W., Burlingame, Cal 

Hovcuton, J. Rocer, Jackson, Mich 

Huer, Homer B., Oak Ridge, Tenn 

Hy wanp, Eric E., Byron, Ont., Canada 

JaeckLe, Rosert H., Covina, Cal 

Janoyvan, Hacor A., Minneapolis, Minn 

Kaptn, Irwin J., Sacramento, Cal 

Jones, Emerson E., Baltimore, Md 

Katrin, Harry, Torrance, Cal 

Kaywor, Bernarp L., Salt Lake City, Utah 

Keane, Rosert E., Arcadia, Cal 

Kemper, Firoyp L., Omaha, Nebr 

Keys, Ricnarp V., Whittier, Cal 

Kirasy, Wim.1am A., San Fernando, Cal 

Kizer, James E., South Bend, Ind 

Kivce, Wmitam T., Pacific Palisades, Cal 

Kwnicut, Laurence J., Los Angeles, Cal 

Kruecer, Mecvin L., St. Clair, Mich 

Kruc, Darrett L., El Monte, Cal. 

Larson, CHartes B., No. Bend, Wash 

Le Rerre, Wu11am H., Wenham, Mass 

Lesoune, Ronatp L., Verdun, Que., Canada 

LIEBERMAN, Bernarp, Los Angeles, Cal 

Lister, FRANKLIN M., Simsbury, Conn 

Loo, Huet B., Los Angeles, Cal 

Lortnc, G. L., Albuquerque, N. M 

Lypecker, Letcu K qn , Akron, Ohio 

Mattsy, Davip P., South Bend, Ind 

Martin, Frevertcx J., Satellite Beach, Fla 

Marxer, Laurence C., Los Angeles, Cal 


McGee, James A., Warren, Ohio 
McGuvray, Joe B., Waco, Tex 
McMutten, Jacx W., Galion, Ohio 
Mentcn, Carvin C., Fairview Hgts., Pa 
Micue., Frank, Brooklyn, N. 

Miter, Guien E., Pt. Huron, Mich 
Moore, Norman R. Jr., Monroe, Mich 
Morcan, Georce D., Milford, Conn 
Morrison, Donatp R., Derry, N. H 
Morrison, S. J., Doncaster, England 
Moroctiictn, Bazm P., Detroit, ich 
Mow ron, Kaat S., Los Angeles, Cal 
MULLANEY, Ropert A., Quincy, Mass 
Myer, Cuartes O., Warren, Ohio 
Nation, Wm.11AM B., Long Beach, Cal 
Ne.tson, GLENN M., Garden City, Mich 
Netson, Le Roy W., Chatsworth, Cal 
Novak, Frank M., Van Nuys, Cal. 
Nypen, Cart E., Flat Rock, Mich. 
Orveans, Isaak D., Silver Spring, Md 
Paut, Ratexn G., Los Angeles, Cal. 
PrarMaNn, Ropert F., Seattle, Wash 
Purtirs, Enwarp, No. Tonawanda, N. Y 
Prrman, W. Anvrew, Dallas, Tex. 
PLoetz, Epwin C., Wauwatosa, Wis 
PLantTE, Noet, Nashua, N. H 

PoLomsk!I, Epwarp A., Royal Oak, Mich 
Porter, Tep Jr., East Alton, Ill 

Porter, Howarp P., Elkhart, Ind 
Prince, Evcens H., Ft. Worth, Tex 
Ransom, Donatp G., Pittsfield, Mass 
Reaves, James W., Johnson City, Tenn 
Rentz, Ceci. V., Warren, Ohio 
Revutuer, Avsert E., Hickory, N. C 
Ricuter, Tap C., Los Angeles, Cal 
Riss_er, Water I., Columbus, Ohio 
Ritter, Geratp J., Denver, Colo 

Rustin, Joseru I., Monterey Park, Cal 
Ruptarr, Herman F., Berrien Springs, Mich 





161 West Wisconsin Ave. 
Milwaukee 3, Wis. 


Please send me 


at $1.00. 


Enclosed is 





THE FIVE YEAR INDEX 


VOLUMES XI-XV 


of Industrial Quality Control is now available. It has been 
assembled by the Bibliography Committee in accordance with 
the Literature Classification System developed by the com- 
mittee last year. Technical articles in Industrial Quality Con- 
trol are located easily and quickly. 


Price $1.00 


American Society for Quality Control 4-6) 


copies of the Five Year Index to IQC 








Santos, Jose Fuentes, Sao Paulo, Brazil 
Saunpers, James, Chicago, Il 

Scorr, Josern B., Jn., Ukiah, Cal 
Stimpson, Franxuiw E., Littleton, Colo 
Stmpson, Paut K., Hooksett, N. H 
Sxren, Ricnargp E., Torrance, Cal. 
Surrn, Jack R., Rosemead, Cal 
Surn, Pur J. Jz., Norristown, Pa 
Sores, Josern, Massapequa, 

Sransxy, Wuitam V., Dover, N. J 
Stevens, Josern A., Detroit, Mich 
Stmac, Perer T., Topanga, Cal 
Srock, Donato A., Troy, Mich 
Tarrant, Lucie N., Las Cruces, N. M 
Tarten, Rosset O., Crestwood, Mo 
Terrac, TuHappeus E., Canton, Ohio 
Tuompson, Ecizasern A., El Paso, Tex 
Trasatti, Joun D., Dalton, Mass 
Trevrrercx, Kennetru W., Scotia, N. Y 
Tamee.norn, Rosert C., Irving, Tex 
Tucker, Evcens Jr., Washington, D. C 
Turner, Tuomas L., Palo Alto, Cal. 
Wincerter, Donato B., Rumson, N. J 
Wooowanrp, Frank E., Melrose, Mass 
Zemet, Invinc M., Brooklyn, N. Y 
ZIMMERMAN, James N., Akron, Ohio 


(as of January 31, 1961) 


Aun, Georce E.. Northampton, Pa 
Anverson, Arnowpo F., Rockford, [ll 
Antes, Ricnagp C., Hayward, Ca 
Asuway, Barry D., York, Pa 

Baxer, Wiit1aM F.. Versailles, Ky 
Barctay, Huon M. Jr., Clearwater, Fla 
Baron, MILton, al fe 


Bennett, Hazet L., ony 
Bercman, Ricnarp H ranksville, Wis 
Berman, Donatp C., Lindenhurst, L.I., N 
Brncu, Davin, S Burlington, Vt 
Buarm, RaymMonp M., Little Rock, Ark 
Bianton, Ronatp P., San Antonio, Texas 
Bopennemer, Witxraep C., Dillon, 5 
Bowatus, Kenneru R., San Diego, Cal 
Borncer, Henny M. Ja., Washington, D.C 
Beanson, Micnaet, Pittsburgh, Pa 
Baaun, Heasert W., Milwaukee, Wis 
Brivcer, Roserr H., Michigan City, Ind 
Brown, Wiit1aM D., Minneapolis, Minn 
Bucnanan, Evcene R., Clayton, Ohio 
Bucxrus, Roserer B. Jx., Willow Grove, Pa. 
Canninc, Wr.1aM A., St. Louis, Mo 
Caetsen, Ricnargp F., Goffstown, N.H 
Caaman, J. W. Jn., Forrest City, Ark 
Caroruers, LAwnence R., Little Rock, Ark 
Carr, Eant E.. Omaha, Nebr 
Canrerer, Parure A., Albion, Mich 
Cavanavucn, Gerato D., Chicago, Ll 
Cuasse, EMILIO Liverpool, 
CLARK, Tueopors B., Bethel, Conn 
Cocuran, Curts S., North Canton, Ohio 
Coteman, Hires R., Dallas, Texas 
Conxuiin, James W., Riverside, Cal 
Coox, Horace C., Rocky River, Ohio 
Coorrer, James Jn., Minneapolis, Minn 
Costican, Wui1am J., Burlington, Vt 
Crytzer, Wii1aM K., Cleveland, Ohio 
Das, Evererr H., Minneapolis, Minn 
De Lasonpente, Anvat, Paris, France 
Demers, ALEXANDER M., Stratford, NJ 
Denvet, Davip R., Dearborn, Mich 
Ditton, WiLL1AM M.., No. little Rock, Ark 
Doop, Joun E., Montreal, Que., Canada 
Do.ecxt, Cuaates R., Clifton, N.J 
Dovetias, Notan E., Barberton, Ohio 
Dusa, Harry V., Boulder, Colo 
Duxe, Faeo N., No. Little Rock, Ark 
Duke, Roserr L., Conway, 
Dunstan, Wiut1aM A., Bothell, Wash 
Enciisn, Atsert W. Ja., Pennington, NJ 
Er.incer, Joun H., Linden, NJ 
Farmer, Dwicut W., Crestwood, Mo 
Foster, Bert C., No. Little Rock, Ark 
Fox, Davi G., Mt. Clemens, Mich 
Faevor, Fenericx F., Winston-Salem, N.C 
Frevuno, Joun A., Trenton, N.J 
Gamssu, Atviw H., East Orange, N.J 
Garsxe, Georce R., Saginaw, Mich 
Genagp, Busy G., Scranton, Pa 
Gtascow, Georce E., Mt. Clemens, Mich 
Govutpen, Norman E., Monterey Park, Cal 
Garen, Leo, Brooklyn, N.Y 
Garen, Onvise L.. Muskegon, Mich 
Guetrent, Roserr E., Detroit, Mich 
Guinn, Norats W., Little Rock, Ark 
Hatn, Norman R., Oakville, Ont., Canada 
Hatt, James A.. Littleton, Colo 
Hatt, Wane E., Millersville. Pa 
Hamitton, Wrii1aM J., Little Rock, Ark 
Haney, Ceci A. Jr.. No. Little Rock, Ark 
Hansen, Freventcxk W., Cooksville, Ont., 
Canada 
Hanson, Ricuarp, A., Toddville, lowa 
Harsavucn, Max L., Cranford, N.J 
Harstow, Eowarp G., Mound, Minn 
Hau, Horace B., Kingsport, Tenn 
Hayes, Earnest A., Ft. Worth, Texas 
Heatnu, Russe: V., Tallmadge, Ohio 
Heatnc, Frank H., College Park, Md 
Hrsecn, Guewn L., Fairfield, Ohio 
Howoen, Purr L., Dallas, Texas 
Hoover, Ean. L., Mansfield, Ohio 
Horanan, Joun F., Glastonbury, Conn 
House, Antec H., No. Little Rock, Ark 
Howet, Paut M., Roanoke, Va 
Iszory, Stantey M., Bucyrus, Ohio 


Jonpan, Cant R., Mountain View, Cal 
Kaori, SALAnuppIN M., Berkeley, Cal 
Kaun, Wrisut L., Sandia Base, N.M 
Kanoer, Zvi, Givataim, Israel 
Kasparex, Frank, Sturtevant, Wis 
Kemper, Ivan L., La Mesa, Cal 
Krauss, Perer, Johnson City N.Y. 
Lang, Dewey A., No. Little "Rock, Ark. 
Larratr, Arruur E., West Hartford. Conn 
Lassen, Warren H., La Canada. Cal 
LATIMER, JAMES K., Hampton, 5.c. 
Lewis, Dow C., South Bend. Ind. 
Matiow, Joun I., Kitimat, B.C., Canada 
MANNING, Georce H., Brookline. N.H. 
Marsn, Terry A., Davenport, Iowa 
Massey, Eart C., Denville, NJ. 
Massie, James L., So. Charleston, W. Va. 
McGroean, Maurice J. Sr., Niles, Mich 
McManon, Josrrn F., Iselin. N 
Meonicx, Samvuet, Bronx, N.Y. 
Mettema, Georce R., Milwaukee, Wis 
Menem, Jack M., Jacksonville, Ark 
Mritiargp, Joun B.. Newton, Mass 
Mitier, Cuartes E., Laura, Ohio 
Miter, Grorce G., Dayton, Ohio 
Miter, Ricnarp J., Syracuse, N.Y 
Mitts, Wm.1aM W. Jr., Huntsville, Ala 
Monrrevi., Guies A., Granby, Que., 
Canada 
Moretock, O. R., Kingsport, Tenn 
Moss, Lzon, Jr., Little Rock, Ark 
Norers, Pauw E. Sa., Wilmington, Del 
Otock, Joun J., Kenilworth, N.J 
Pace, La Verne A., Albuquerque, N.M 
Prcx, Josern G. Jr., Beaver, Pa 
Po.rcicuto, Frank J., Seattle, Wash 
Potiarp, Ronatp L., Woodsfield, Ohio 
Powe8tt, Wr.1aM L., Arlington, Texas 
Pratre, Paut F., Pittsburgh, Pa 
Prien, Water F., Philadelphia, Pa 
Ray, Marvin S., Lansing, Mich 
Reaves, Piauous A., Little Rock, Ark 
Recan, Jouw F., Washington, c 
Reywowps, Cart F., Fitchburg, Mass 
Reywowps, Joseru B., No. Ltitie Rock, Ark. 
Ripoett, Rosert C., Ontario, Cal 
Roserts, Ricwarp A. Sr., Springfield, Ohio 
Sacerno, Perer B., San Diego, Cal 
Sanveatin, James T.. Hampton, S.C 
Scuarer, Wiri11aM, Chicago, Ill 
Scueme., Cart J.. Muskegon, Mich 
Scuirr, Curt B. A., Tel Aviv, Israel 
Scumiupt, Eowarp W., State College, Pa 
Scnoen, James, Norwalk, Conn 
Suer, NicHoLas B.. New York. N.Y 
Simpson, Davm, Cardiff, 
Smrrn, Joun S.. West hatter. NJ 
Smrru, Marton J., Norwalk, Conn 
Spracur, Everett W., Davenport, lowa 
Stanattis, Paut R., Northfield, Minn 
Stevenson, Harvey P., Little Rock. Ark 
Swesey, Rosser D., Little Rock, Ark 
Tampt, A. Frep Havertown, Pa 
Taytor, Ermer D.. Long Island City, N.Y 
Urvanc, Luts H.. Forty-Fort. Pa 
Urso, Wm.11aM, Cleveland, Ohio 
Vat, Ricnarp W. Jr., Arcadia, Cal 
Vicer, Roserr B.. Dayton, Ohio 
Wacwer, Georce C., Sacramento, Cal 
Wattz, Evan C., Mansfield, Ohio 
Westiake, Frank M., Oakville, Ont 
Canada 
Wriusy, Water J.. Glendora, Cal 
Wrson, Geratp G., Kankakee, I! 
Witson, Linpsay E., Fairless Hills, Pa 
Wison, W. Pururrs, Pointe Claire, Que., 
Canada 
Wooster, Water, Mariaville, N.Y 
Yancu, Turoporr, Garden City, Mich 
Zornic, Joun B., Cumberland, Md 


ADMISSION TO THE 
GRADE OF ASSOCIATE MEMBER 


(as of December 31, 1960) 


ABRAHAM, Paut R., Oak Park, Mich 
Avoricn, Joun M., Santa Maria, Cal 
Auten, Ratexn B., Kalamazoo, Mich 
Barres, Atsert M., Hamilton, Ohio 
BLANTON, GERARD . Garden City, Mich 
Bopwet., CHARLES . Birmingham, Mich 
Bowman, Henry J., Barnsboro, N. J. 
Brapoiey, Arruur S., Birmingham, Mich 
Baices, Rosert H., Ann Arbor, Mich 
Baunorett, Georce A., Orchard Lake, Mich 
Bue.rrz, Lawrence O., Oshkosh, Wis 
Byers, Martin A., Ashland, Ohio 
CamMpseEt., Vert X., Salt Lake City, Utah 
Catcnorote, Joun T., Ferndale, Mich 
Cuester, Horace W., Lenoir, N. C 
Connors, Donnett W., Detroit, Mich 
Corpett, Norman A., Dickson City, Pa 
Crespt, Harry G., Detroit, Mich 

Custer, Cart H., Canton, Ohio 
Derercutxn, Davin, Easton, Pa 


Drevertcusen, Exnesto G., Sao Paulo, Brazil 


Drerertcn, Davin C., Trenton, Mich 
Dosn, Laurance C., Topsfield, Mass 
Dras, Eowarp A., Dearborn, Mich 


Farm.ace, Emiio V., Barranquilla, Colom, 


FLICK, Rosert L., Hamilton, Ohio 
Fiory, Verne J. Sr., Phillipsburg, N. J 


Fraser, Dantec M., Riverside, Ont., Canada 


Gatt, Roserr L., Detroit, Mich. 
Gorman, Cuartes J., Baltimore, Md. 





Classified Advertising 


Positions Wanted: A Members 
75¢, non-members 1. per line. 
Minimum space 5 lines, maximum 
20 lines (24% in. high). 


Positions Available: $1.50 per line. 
Minimum 5 lines, maximum 20 lines. 
Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (1/6 page 
minimum). 


38 characters and spaces per line 
Replies to box numbers and copy 
should be addressed to American 
Society for Quality Control, 161 W 
Wisconsin Ave., ilwaukee 3, Wis 
Deadline is 22nd of second month 
preceding publication. 














POSITIONS AVAILABLE 





QUALITY CONTROL SPECIALIST 


Starting salary $10,635 p.a. Military 
Clothing & Textile Supply Agency, 
2800 S. 20th St., Philadelphia 1, Pa. 
Development, installation, adapta- 
tion of Quality Control Plans, Pro- 
cedures, Programs, implementation 
of statistics, techniques, standards 
and advising in quality control re- 
quirements. Prefer college graduate 
with at least three years quality 
control experience on clothing, tex- 
tiles or equipage. Retirement, insur- 
ance, hospitalization, vacations and 
other benefits offered. Send inquiries 
or resumes to Industrial Relations 
Officer, MC&TSA, 2800 S. 20th St., 
Philadelphia 1, Pa 


QUALITY CONTROL 
ENGINEERS 


A leading multi-division company 
offers openings at staff level for 
trained quality control engineers 
with 3-5 years experience, prefer- 
ably in chemical, paper or textile 
fields. Work involves process stud- 
ies, capability analyses, preparation 
of process, test and inspection speci- 
fications, planning and supervision 
of designed experiments. Extended 
educational benefits. Send complete 
resume to 
Mr. H. A. Pilkey 
Manager Salaried Personnel 
The Carborundum Company 
Niagara Falls, New York 


STATISTICIAN 


Chemical Research Lab 


Medium sized progressive company 
has immediate opening for a statis- 
tician able to apply modern sta- 
tistical methods to research, devel- 
opment and production projects. Po- 
sition requires at least 3 years ex- 
perience in industry and a good 
background in experimental design 
with some technical training or ex- 
perience. Liberal company benefits, 
including profit sharing. Write John 
Gatto, Personnel Dept., Simoniz Co., 
2100 S. Indiana Ave., Chicago 16, 
Ill. 


INDUSTRIAL QUALITY CONTROL 





JOB OPPORTUNITIES 


in 


Quality and Reliability 


If you are ready to move up the 
ladder, we can place you in a po 
sition with growth potential. We are 
the only agency specializing in qual- 
ity contro! and reliability. We offer 


nationwide coverage, with fees paid 
by employers. Register now 


QUALITY CONTROL 
PERSONNEL SERVICE 


267 Hawthorne St. 
Malden, Mass. 





Employer job listings welcomed 








QUALITY CONTROL 
ENGINEER 

Atlantic Research Corporation, an expand 
ing contract R & D company located in the 
National Capital area, requires a qualified 
engineer to work with the quality control 
and test supervisor at our pilot plant, 35 
miles west of Washington, D.C. Work in 
ves contr f solid propeliant produc 
and rocket assembly, inspection of 


aw materials, in-process, and final arti 


es, and supervision of radiographic jab 
ratory 
B.S. or M.S. in engineering or science 
with 2-5 years of industrial quality control 
experience in military or rocket field. 
Please send resume of technical and academic 
background, age, salary requirements, and 
professional reterences to 


Clarence H. Weissenstein, Director 
Technical Personnel Recruitment |QC 


ATLANTIC RESEARCH 
CORPORATION 


Alexandria, Virginia 


(Suburban Washington, D.C. area) 











APRIL, 1961 


HaLasH, Joun, Dearborn, Mich 

Haypen, Donato R., Wellsboro, Pa 
Hencke, Frank B., Santa Maria, Cal 
Jarocn, Paut N., Elyria, Ohio 

KAMINSKI, Norsert J., Detroit, Mich 
Ke_i.er, Wu.1aM H., Detroit, Mich 
Kincssury, Hersert G., Jackson, Mich 
KOcCHANOSKI, STANLEY A., Romulus, } 
LANGDON, Me.tinpa N., Niagara Falls, 
Laritz, Lanny J., Lincoln Park, Mich 

Le Bianc, Josern V., Waldwich, N. J 
LINARDAKIS, Nicnotas, Newark, N. J 

Loos, Cuaries J., Belleville, Mich 

Lowney, Rosert E., Minneapolis, Minn 
Lynn, Francis E., Philadelphia, Pa 
Ma.ewrrz, Kennetu T., Grand Rapids, Mich 
Marks, Water J.. Toronto, Ont., Canada 
McCoarp, Ricuargp B., Monterey Park, Cal 
Mezian, Joun S., Clifton, N. J 

Murski, Kenneru J., Detroit, Mich 
NaARDELLA, RaLtpu A., Medford, Mass 

Nasu, Paut M., Grosse Pte. Woods, Mich 
Nevitie, Josern D., Melvindale, Mich 
Otson, Travis N. T., St. Clair Shores, Mich 
Ouzack, Ear F., Detroit, Mich 

Pautas, Isaac, Jackson, Mich 

Persky, Burton, Chicago, Ll 

Pineau, Kennetu J., Pleasant Ridge, Mich 
Purcais, Homer E. Jr., Lansing, Mich 
Ryan, Joun P., Madison Hgts., Mich 
Scuneiper, Epwarp, Washington, D. C 
Scnouitren, Wui1aM J., Kalamazoo, Mich 
Seenouzer, Harvey L., Marlboro, Mass 
Suarrer, Atsert E., Monroe, Mich 

Srxora, Ricnarp D., Chicago, Ul 

Sowers, Joseru B., Chicago, Ul 

Srecatt, Guenn E., Los Angeles, Cal 
Srer.inc, Srencer L., Windsor, Ont., Canada 
Srurcit,, Ratpxu W., Fairfield, Ohio 
Truompson, SamMue., Detroit, Mich 

rorm, Eowarp, Hamtramck, Mich 

Waits, Truman E., Southfield, Mich 
Watsn, Wu11aM W., Detroit, Mich 
Warren, Rosert W., Wayne, Mich 
Wepmore, Danie. B., Wilmington, Del 
Wetiock, Epwarp S., Bloomfield Hills, Mich 
WerwatH, Water E., Chicago, Ll 
Wooprurr, Rosert W., Inkster, Mich 


(As of January 31, 1961) 


Laure. J., Fletcher, N.C 
Ricuarp A., Middle Village, N.Y 
Joun H., Rancho Cordova, Cal 
Beroes, CHaries S., Pittsburgh, Pa 
Brooxsanks, Exnest A., Islington, Ont., 
Canada 
Brunet, RaymMonp J., Syracuse, N.Y 
Burxart, Josern C., Oak Park, Ill 
CHAMBERLAIN, Epwarp F., Clinton, Mass 
Coox, Water H., Binghampton, N.Y 
Cutien, Ricuagp J., Indianapolis, 
Dennison, Zep E., Houston, Texas 
Dorsey, Rosert J.. Sacramento, C 
I sworth, Joun P., Youngstown 
EncLert, KaTH_een M., Pittsburgh 
cuer, Buy D., Houston, Texas 
Fawcett, James R., Little Rock, Ark 
Fioenr, Donato J., Houston, Texas 
rast, Atsrrt J., Chicago, Il 
Gress, Lawrence W., Benton, Ark 
yrrey, Harotp C., San Francisco, Cal 
Ul Writs W., Galion, Ohio 
Jownte F. Jr., Houston, Texas 
Heaton, Ronpatt H., Elizabethton, Tenn 
iusron, Rapuae. W., Jacksonville, Ark 
Jastonskr. Louts J., Carlisle, Pa 
Korxier, Cxarites W., Detroit, Mich 
Lane, Wriitai4, Houston, Texas 
Lee. Larry C , Irving, Texas 
McCaut, Wacrter C., No. Little Rock, Ark 
McCtarn, Danter M., Freeport, N.Y 
Mevutenserc Jon A., Kalamazoo, Mich 
Moore, Geravp C., Austin, Ark 
Oversuiner, Viwyn, E.. Los Gatos. Cal 
Reity, Ciurrorp G., Willowdale, Ont 
Canada 
Retrz, WrittaM L., Denver. Colo 
Riccan, Tomm™y D., Little Rock, Ark 
Rvuer~, Herman. Oceanside, N.Y 
Scumip, James F.. North Massapequa, N.Y 
Srowett. Atsert E.. Jacksonville, Ark 
S1sco, NumMaAN E.. No. Little Rock, Ark 
Strwa, Casrutr M., Carpentersville, I! 
Soares, Gurww J., Los Altos, Cal 
Swanson, Joun A.. Evanston, Tl! 
Sytvra, Barry R.. Wrentham, Mass 
Vattey, Dow J., Portland, Ore 
Vencrur. Cnartes A.. Carmichael, Cal 
Wencr, Dantet G., Houston, Texas 
Werss, Arnotp I., Newark, Del 
Were. M. Bravy. Houston, Texas 
Winter. Donatp R.. Minneapolis, Minn 
Veacrr. C. Ronserr. North Attleboro, Mass 
Yuretcx, Cuaries P., Allentown, Pa 


STUDENT ENROLMENTS 
(as of December 31, 1960) 


ScARTNGELLA, Feirx A., White Plains, N. Y 
ScHWARTZENBERG, ALAN C., Chicago, II 


(As of January 31, 1961) 


Dreckman, G. Dwicut, Webster Groves, Mo 





QUALITY 
ASSURANCE 
SPECIALISTS 


Exciting new studies in all phases 
of space exploration and informa- 
tion system design are now going 
on at North American. Quality 
assurance, always an important 
function at this company, has an 
important place in these studies 
and there are immediate openings 
for specialists who wish to join 
this dynamic organization. 

The specialists we require will 
create and develop advanced QC 
statistical programs to show 
mathematically that such pro- 
grams will provide maximum 
quality assurance at minimum 
costs. A thorough knowledge of 
such techniques as design of 
experiments, analysis of variance, 
significance tests, probability the- 
ories, etc., are requisites. 
Graduate engineers in Electrical, 
Mechanical, Industrial Engi- 
neering and Mathematics, with 
specialized quality control experi- 
ence, who possess imagination and 
creativity, are invited to take a few 
short moments to address a resume 
to us. It may result in the most 
rewarding phase of your career. 


R. F. Cunningham, Manager 
Employment Services 
12214 Lakewood Blvd. 


Downey. California 


SPACE AND INFORMATION 


SYSTEMS DIVISION aN 


North American Aviation 











clinics, conferences, and courses 


MARCH 


. . . 25—Third Annual Fifth District All Day 
Quality Contro! Conference, Scranton, Pa., con- 
tact Eugene Krautter, QC manager, General 
Electric Co., P.O. Box 1068, Scranton, Pa. 


. . « 27-31—3rd Symposium on Temperature— 
Its Measurement and Control in Science and 
Industry, Veterans’ Memorial Hall and Desh- 
ler-Hilton Hotel, Columbus, Ohio. Sponsored by 
ISA, American Institute of Physics, and Na- 
tional Bureau of Standards. Contact ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


. . . 28—17th Annual Quality Control Clinic, 
University of Rochester, Rochester, N.Y., spon- 
sored by the Rochester section, ASQC. Contact 
Albert D. Rickmers, associate professor, Col- 
lege of Graphic Arts and Photography, Roches- 
ter Institute of Technology, 65 Plymouth Ave- 
nue South, Rochester 8, N.Y. 


APRIL 


. . » 5-7—Annual meeting of the Institute of 
Environmental Sciences, Sheraton Park Hotel 
Washington, D.C., 70 presentations during 
three paralle! morning and afternoon sessions 
contact Institute of Environmental Sciences, 
Box 191, Mt. Prospect, |i! 


. . &8—Sixth ASQC Workshop-Seminar, Hotel 
Roosevelt, New York City, Paul C. Clifford, 
director, professor at Montclair State College. 


Usual Time 


Course is Held 


February Basic 
Apr. 23.-May 5 


May 19-26 


Advanced 


Basic 
(Textile Ind) 


June 5-9 Basic 


June 7-17 Design of 


Experiments 
June 11-23 


June 12-21 


Advanced 
(Chem. Ind.) 


June 22-29 


July Basic 


July Advanced 


July 31-Aug. 11 
In Industry 


Basic 
Advanced 


August 21-31 
September 5-15 


September 10-22 Basic 





Type of Course 


(Graphic Arts) 


Reliability Institute 
Basic (Chem. Ind) 


Statistical Methods 


Address inquiries to: Sixth ASQC Workshop- 
Seminar, ASQC, 161 W. Wisconsin Ave., Mil- 
waukee 3, Wis. 


. « « 12-13—Third Symposium on Information 
and Decision Processes, Purdue University, 
Lafayette, Ind. Contact Purdue University. 


. . . 15—Northwest Ohio All Day Conference, 
Hillcrest Hotel, Toledo, Ohio. Contact Nelson 
G. Meagley, Continental Aviation Engineering 
Corp., 1301 Laskey Rd., Toledo 13, Ohio. 


. . . 15—Opening day of a 30 day showing of 
“Plastics—A New Dimension in Buildings,” in 
Springfield, Mass., the first educational and 
technical traveling exhibit of the Society of 
Plastics Engineers. The exhibit will travel to 
some 16 major North American cities for 
30-day showings during 1961-63. This educa- 
tional exhibit is designed to disseminate tech- 
nical information to architects, builders, con- 
tractors, interior designers and students in 
these professions. A one-day SPE Regional 
Technical Conference on the same subject will 
be held in Springfield, Mass., Apr. 20. Contact 
Society of Plastics Engineers, Inc., 65 Prospect 
St., Stamford, Conn. 


. « « 17-19—7th National ISA Symposium on 
Instrumental Methods of Analysis, Shamrock- 
Hilton Hotel, Houston, Texas. Contact ISA, 
313 Sixth Ave., Pittsburgh 22, Pa. 


. . 17-21—Intensive short course in Strain 
Gage Techniques co-sponsored by Southwest 


Where Held 


University of Illinois, Urbana, III. 


University of Connecticut, Storrs, Conn 


North Carolina State College, Raleigh, N.C. 


Rochester Institute of Technology, 
Rochester, N.Y 


Purdue University, Lafayette, Ind. 


Rochester Institute of Technology, 
Rochester, N.Y 


Rochester Institute of Technology, 
Rochester, N.Y 


University of Connecticut, Storrs, Conn 


Research Institute and the Society for Experi 
mental Stress Analysis. Lecture program tu- 
ition—$175, supplemental laboratory tuition 
$100. Submit applications and tuition by Apr 
10. Contact Dr. M. M. Lemcoe, Southwest Re- 
search Institute, Box 2296, San Antonio 6 
Texas. 


. . « 19—Reliability and Its Dependence on 
the Control of Quality by Mr. Enoch Ferrell, 
Bell Telephone Laboratories, Murray Hill, NJ. 
Dinner at Rich's, 6:30 p.m., 19th and E Streets, 
Northwest, and panel at General Services Ad- 
ministration Auditorium, 8 p.m., F Street, 
between 18th and 19th St., N.W. Contact Al- 
tred McKeon, Bureau of Census, Washington, 
D.C., LU 4-3000, Ext. 285. 


... 23-May S—Advanced QC Course, Uni 
versity of Connecticut, Storrs, Conn., contact 
Richard M. Story, Jr., University of Connecticut, 
Storrs, Connecticut. 


. . » 28—Third Annual Quality Contro! Con- 
ference sponsored by the Akron-Canton sec- 
tion at Akron University, Kolbe Hall, Akron, 
Ohio. Contact N. W. Miller, Goodyear Tire and 
Rubber Co., 1144 East Market St. Akron 16, 
Ohio. 


. . » 30-May 4—/7th National Aero-Space In- 
strumentation Symposium, Adolphus Hotel, Dal- 
las, Texas. Contact W. J. Gabriel, Group Engi- 
neer, Convair Division, General Dynamics Corp., 
Fort Worth, Texas. 


Short Courses in Quality Control 


Course Director 


John A. Henry 
Richard M. Story, Jr 
David B. Stansel 


Harold Kentner 


Charles R. Hicks 


Richard M. Story, Jr 
Harold Kentner 


Harold Kentner 


TAPPI Statistics Course, Queens University, 


Kingston, Ontario, Canada 


TAPPI Statistics Course, Queens University, 


Kingston, Ontario, Canada 
UCLA, Los Angeles, Calif. 


University of Michigan, Ann Arbor, Mich. 


Purdue University, Lafayette, Ind. 


University of Connecticut, Storrs, Conn. 


Edward P. Coleman 


C. C. Craig 
Irving W. Burr 
Richard M. Story, Jr. 
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MAY 


. . . 9—Plastics in the Automotive Industry 
sponsored by the SPE Detroit section in co 
operation with the SPE Plastics in the Auto 
motive Industry Professional Activity Group 
contact John A. McPherson, Underground Prod- 
ucts Inc., 12801 Inkster St., Livonia, Mich 


. . . &11—1961 Western Joint Computer Con- 
ference, Ambassador Hotel, Los Angeles, Calif 
Papers on systems, applications and circuitry 
for both digital and analog computers. Con 
tact C. T. Leondes, associate professor of 
engineering, Department of Engineering, Uni 
versity of California, Los Angeles 24, Calif 


. . « 11-13—Course on Evaluation and Inter- 
pretation of Physical and Chemical Test Meth- 
ods, Sheraton-Jefferson Hotel, St. Louis, Mo. 
sponsored by the St. Louis section and the 
Chemical Division, ASQC. Instructors are John 
Mandel, National Bureau of Standards, and 
Grant Wernimont, Eastman Kodak Co. Course 
fee $100. Contact S$. H. Huston, Mallinckrodt 
Chemical Works, Uranium Division, P.0. Box 
472, St. Charles, Mo. 


. . « 11-13—12th Annual National Conference 
and Convention, American Institute of Indus- 
trial Engineers, Inc., Sheraton Cadillac Hotel 
Detroit, Mich. Contact James E£. McCartney, 
12th Annual AIIE Conference, Rm. 29, 4181 
Oakman Bivd., Detroit 4, Mich 


.. . 13—Quality Management Workshop under 
the direction of Dr. J. M. Juran, sponsored by 
the Portland ASQC section, contact George E. 
Mickel, Longview Fibre Co., P.0. Box 7035, 
Portland 19, Oregon. 





DO YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? 


QUALITY CONTROL AIDS 
ARE THE ANSWER 


| Make your presentation more 
forceful and understandable by 
the use of these aids. 


QUINCUNX 
. This device permits your audience 
to visualize the creation of a nor- 
mal distribution pattern as well as 
the results of variables sampling 
All beads are self-contained; noth 
ing to drop out. Done in attractive 
mahogany complete with zipper 
carrying case. 


ATTRIBUTE SAMPLING DEMONSTRATOR 


Complete unit consists of transpar 
ent plastic container, opaque col- 
ored beads, and wood paddies per- 
mitting easy identification of beads 
at a distance. 


SIMULTATORS 

... To demonstrate contro! chart plot 
ting and shift of distribution pat- 
tern. 


Lightning Calculator Co. 
Box 6192 
St. Petersburg Beach 36, Fia. 








APRIL, 1961 


. 14-17—Spring Meeting, National Fluid 
Power Association, The Greenbrier, White Sul- 
phur Springs, W. Va. Contact NFPA, 5595 N 
Hollywood Ave., Milwaukee 17, Wis 


. 17—Achieving Quality, Including Reli- 
ability, at a Minimum Cost, by Dr. Harry 
Romig, Operations Research, Inc., Los Angeles, 
Calif. Dinner at Rich's, 6:30 p.m., 19th and E 
Streets, Northwest, and panel at General Serv- 
ices Administration Auditorium, 8 p.m. F 
Street, between 18th and 19th St., N.W. Con- 
tact Alfred McKeon, Bureau of Census, Wash- 
ington, D.C., LU 4-3000, Ext. 285. 


. . . 1819—Quality Control's Role in Indus- 
try, Industrial Engineering Institutes, Me- 
morial Union, lowa State University, Ames, la 
Contact Engineering Extension, lowa State Uni- 
versity, Ames, la. 


. . » 19-26—Basic QC Course for the Textile 
Industry, North Carolina State College, Raleigh, 
N.C. Contact David B. Stansel, North Carolina 
State College of Agriculture and Engineering, 
Division of College Extension, P.O. Box 5125, 
Raleigh, North Carolina 


. . 22-26—Annual Conference of the Society 
of Photographic Scientists and Engineers, Ar- 
ington Hotel, Binghamton, N.Y. Contact SPSE, 
Box 1609, Main Post Office, Washington, D.C 


22-27—Northeast Reliability Training 
Course, Sheraton Inn, Syracuse, N.Y. sponsored 
by the Electronics Division, ASQC, and the 
institute of Radio Engineers. Registration fee 
of $225 will cover cost of course materials, 
lunches and one dinner. Contact Mrs. WN. J. 
McAfee, 2106 Tucker Lane, Apt. A-8, Balti- 
more 7, Md. 


JUNE 


.. . 5-7—15th Annual Convention and Exhibit, 
American Society for Quality Control, Hotel 
Sheraton, Philadelphia, Pa., see pages 27-29, 
this issue. 


.. . 59—Basic QC Course for the Graphic 
Arts Industry, Rochester Institute of Tech 
nology, Rochester, N.Y., contact Harold Kent: 
ner, Director, Extended Services, RIT, Roches 
ter, New York. 


. . . 5-16—Intensive course in Work Design 
sponsored by the Department of Industrial 
Engineering and University College, the Adult 
Education Division, Washington University, St. 
Louis, Mo. The course will be conducted in 
the new Engineering Laboratory Building on 
the campus. Arrangements have been made 
for participants to be housed in the new, 
air-conditioned dormitories. Contact Univer- 
sity College, Washington University, St. Louis 
30, Mo 


. . « 1-17—Design of Experiments Course, 
Charles R. Hicks, instructor, Purdue Univer- 
sity, Lafayette, Ind., contact Statistical Lab- 
oratory, Engineering Administration Bldg., 
Purdue University, Lafayette, Indiana. 


. . « 11-23—Reliability Institute, University of 
Connecticut, Storrs, Conn., contact Richard M 
Story, Jr., University of Connecticut, Storrs 
Connecticut. 


. . « 12-21—Basic QC Course for the Chemical 
Industry, Rochester Institute of Technology, 


Rochester, N.Y., contact Harold Kentner, Di- 
rector, Extended Services, RIT, Rochester, N.Y. 


. . . 13—Fourth Graduate Summer Program of 
Statistics in the Health Sciences, June 13 
through July 28, University of Minnesota. Per- 
sons interested in course work in elementary 
or advanced statistics, vital records, records 
management, design of experiments, bioassay, 
sampling, demography, and statistical aspects 
of nutrition research, genetics, pharmacology 
and mathematical models are invited to at- 
tend. Stipends are available to qualified stu- 
dents. Experts such as Cochran, Cox, Li, Chi- 
ang, Bailey, Patton, and others will be teach- 
ing. House, food and course fees will be 
about $300. Contact Biostatistics, 1226 Mayo, 
University of Minnesota, Minneapolis 14, Minn. 


. . . 15—Southern Regional Graduate Summer 
Session in Statistics, Virginia Polytechnic Insti- 
tute, Blacksburg, Va., June 15 through July 22. 
The Virginia Polytechnic Institute, Oklahoma 
State University, North Carolina State College, 
and the University of Florida have agreed to 
operate a continuing program of graduate sum- 
mer sessions in statistics to be held at each 
nstitution in rotation. The session will last 
six weeks and courses will carry five quarter 
hours of credit. Not more than two courses 
may be taken for credit at any one session. 
The summer work in statistics may be applied 
as residence credit at any of the cooperating 
institutions, as well as certain other univer- 
sities, in partial fulfillment of the require- 
ments for a graduate degree. Courses are 
Statistical methods, sampling theory, applied 





ARMY QUARTERMASTER 
RESEARCH & ENGINEERING CENTER 
NATICK, MASSACHUSETTS 


QUALITY CONTROL 
ENGINEER 


$8955. per annum 
—Career Civil Service Appointment— 


* * * 


Serves as specialist in the Mechan- 
ical Products Division for the estab- 
lishment and administration of a 
quality control program. Work involves 
application of Quality Control tech- 
niques and methods relating to speci- 
fications for tests and acceptance of 
mechanical items 


. * * 


Graduate engineer required who has 
had three years of professional engi- 
neering experience, at least two of 
which involved assignment to quality 
control phases in the manufacture of 
machinery or mechanical products. 


* * > 


Send resume or, preferably, Federal 
Employment Form 57 (obtainable at 
nearest Post Office or federal estab- 
lishment) to Barbara K. Sullivan, QM 
R&E Center. In confidence, of course 


Olympic 3-1000 
Natick, Massachusetts 














Statistics for engineers and physical scien 
tists; theory |, probability; theory I!, statis- 
tical inference; theory II/, theory of linear hy- 
potheses; non-parametric methods and multi- 
variate methods. A number of courses in ad 
vanced mathematics will be available during 
the summer session. A series of Colloquia 
involving recent developments in statistical 
theory and methods will be conducted during 
the special summer session. Requests for ap- 
plication blanks and for fellowships should be 
addressed to Dr. Boyd Harshbarger, Head, De 
partment of Statistics, Virginia Polytechnic 
Institute, Blacksburg, Va 


. . 22-29—Advanced QC Course for the 

Chemical Industry, Rochester Institute of 
Technology, Rochester, N.Y., contact Harold 
Kentner, Director, Extended Services, RIT, 
Rochester, New York 


26-July 1—International Measurement 
Conference at the Engineering Societies Bidg., 
Budapest, Hungary. Proposals concerning pa- 
pers to be read or inquiries concerning details 
should be directed to J. Johnston, Jr., presi- 
dent of the Instrument Society of America, 
Dupont de Nemours, Wilmington 98, Delaware, 
or write directly to IMEKO Secretariat: Buda- 
pest, 5. POB 3 


. . 28-30—Second Joint Automatic Control 


Conference, University of Colorado campus 
Boulder, Colo., sponsored jointly by ISA, AIChE 
AIEE, ASME and IRE. General program chair- 
man is H. M. Paynter, Mechanica! Engineering 
Dept., Massachusetts Institute of Technology 


JULY 


. . 3-Aug. 11—Statistical Methods in in 
dustry series of seven concurrent courses at 
the University of California, Los Angeles 
Calif. Courses are QC by statistical methods 
industrial statistical methods; statistical de 
sign and analysis of industrial experiments 
probability and statistics of reliability; engi 
neering and management of reliability; basic 
measurements and standards, and fundamental 
principles of non-destructive testing. Contact 
Edward P. Coleman, Professor of Engineering 
University of California, Los Angeles 24, Calif 


AUGUST 


. . « 21-31—Basic QC Course, University of 
Michigan, Ann Arbor, Mich., contact C. C 
Craig, Statistical and Computing Laboratory, 
106 Rackham Bidg., University of Michigan 
Ann Arbor, Michigan 


SEPTEMBER 
. . . §15—Statistical Methods and Advanced 


QC Course, Irving W. Burr, Instructor, Purdue 
University, Lafayette, Ind., contact Statistical 
Laboratory, Engineering Administration Bldg 
Purdue University, Lafayette, Indiana 


10-22—Basic QC Course, University of 
Connecticui, Storrs, Conn., contact Richard M 
Story, Jr., University of Connecticut, Storrs 
Connecticut 


(ms (s(n ms ( 
ASQC Annual Convention 
Future Dates 

June 5-7, 1961 Philadelphia 
May 23-25, 1962 Cincinnati 
May 20-22, 1963 Chicage 
May 48, 1964 Buffalo 
May 4-8, 1965 Los Angeles 


June 1-3 1966 New York 








Responsibility of the American Society for Quality Control, Inc., 
to certification that advertisers hold the grade of membership in the Society stated in their advertisements 
Qualification requirements for the several grades of memberships are set 
Society. Business card ads are available only to members of the Society 


CONSULTING SERVICES 


for Consulting Services advertising is limited 


12 insertions $75.00; 6 insertions $50.00 


in the Constitution of the 








BERNARD HECHT 
Fellow, ASQC 
Planning and Staffing Q. C. Organizations 
Quality Improvement Programs 
Reliability Training and Indoctrination 
5455 Wilshire Bivd 
Los Angeles 36, Calif 


Telephone 
WeEbster 8-527) 


Epwarp A. REYNOLDs 
Fellow, ASQC 


LIGONIER, PA 


R.n. 3, Bex 258 
Greenwoed, indians 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 
Inspection Procedures, Process Controls, 
Statisties fer Researeh and Development 
M. L. SUTHERLAND, Ph D., Fellow ASQC 
H. J. JACOBSON, Fellew ASq" 








FRANK H. SQUIRES 
Fellow, ASQC 


Consultation 

Reliability Organization 
Quality Control System 
Cost Control 

Surveys, Training 


4700 Crenshaw Bivd. 
Los Angeles 43, Calif. 
AXminster 1-3213 





Training Programs 
Consultant to Consultants 
STATISTICAL ENGINEERING 
INSTITUTE 
F. E. SATTERTHWAITE, DIRECTOR 
Fellow, ASQC 
8 Fuller Road 


Wellesley 81, Mass CEdar 5-6335 


Cousulting Services in Quality Control 
Since 1945 


RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge 
Chappaqua, New York 


Telephone 
CEntral 8-3715 











Management Controls 
FOUNDED IN 1945 


References and Literature on Request 


699 Rose Ave 
Des Pranvss, Itt 
Vanderbilt 4-1317 


Senior Partner 
W. E. JONES 
Fellow, ASQC 


QC Planning Defect Preventior 
LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN MASS. 
DAvenport 4-5446 


Organizing for Quality Training 


Quality Control Consultant 


HARMON 5S. BAYER 
Fellow, ASQC 


1154 Book Building 
Detroit 26, Michigan 


Telephone 
WOodward 5-3796 








VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast 
Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASQC 
QuALity CONTROL ENGINEERs, INC. 
6290 Wilshire Blvd. Los Angeles 48, Calif 








WYdown 3-2234 


JOSEPH MOVSHIN 
Fellow ASQC 


Management Service To Supplement 
Your Staff 


9220 Old Bonhomme Rd St. Lowis 32, Mo 








HUnter 7-5747 


THOMAS A. BUDNE 
Fellow ASQC 
QUALITY CONTROL «+ RELIABILITY 


STATISTICAL ENGINEERING 
3 DUNSTER ROAD, GREAT NECK, N. Y 
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although you're thousands of miles away... 


METROLONICS 
OFFERS YOU 
QUALIFIED 
VENDOR 
SURVEILLANCE 
on the WEST COAST 

















= the advantages of a trained, highly skilled 
r2presentative of your company in your subcon- 
tractor’s plant, thousands of miles away, expedit- 


The MetroLonics Subcontractor Inspection Serv- 


ing the job just as if you were there in person. 
That is precisely the money-saving service that is 
now available on the West Coast with MetroLonics, 
Inc., Subcontractor Inspection Program. 


MetTROLonics PROVIDES 


> Vendor Surveillance 
Our engineers know the requirements of 
MIL-Q-9858, NAVEXOS P-1034 and other 
quality control directives of every branch of 
the service. They know quality control — its 
objectives and its requirements. They know 
how to supervise your job! 


> Experienced Inspection Personnel 


Our technicians are trained in precision 
measurement, not only in laboratory meth- 
ods for instrument certification, but also for 
volume production precision inspection. 


ice is more than just source inspection. Our per- 
sonnel are from the area—familiar with local plants 
and conditions—able to make daily contact, ferret 
out problems, report status and make source in- 
spection of in-process and finished material to 
your requirments. 


Wouldn't you like to know the exact status of your 
hot jobs right now? MetroLonics can tell you right 
now! MetroLonics works directly for your manage- 
ment, reporting just what we find, without being 
swayed by friendships or other external factors. 
We can be more effective than your own men! 


Think of what it would cost to keep a man in 
Southern California to handle your surveillance 
and then expect a pleasant surprise at Metro- 
Lonics iow service cost. 

You can exercise close subcontractor control start- 
ing today. Let MetroLonics be a branch of your 
own Quality Control Department. Pick out your 
toughest jobs and put MetroLonics on them. 


The Nation's First and Finest 
independent Standardizing Laboratory 


4 


2201 North Hollywood Way 
“ Burbank, California 
Sie Victoria 9-6247 


For complete information phone, wire or write 





To meet the challenge of the 60s 


UF KIN 


new leader in precision too/s/ 


bulous ’60 


ted, will require this 


s, with tremendous technological advances 


type of precision tool . . . and, son 


Lufkin lets you mike to bottom of blind holes!” 


With this Lufkin Mike Hole Gage you can measure 
hole sizes right down to the bottom. The exclusive contact 
points make it possi And, due to their special 
arrangement, you Can detect geometric error in out- 
of-round holes down to .0001”. Another triumph in 


precision-tool design by Lufkin 


Big-barreled head puts extra space between gradua- 
And the black 


tions for easier, m curate reading 


markings stand out against the nonglare Chrome Clad® 

satin finish. Makes reading easier in any kind of light. 
Four- and six-inch extensions are available for use 

in deeper holes. 

See your industrial distributor. He knows precision 

tools and can show you how Lufkin leads in design 

and craftsmanship. His stock is maintained 


to fit your needs. Lurxin, Saginaw, Mich. 
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